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Abstract
Autism spectrum disorder (ASD) is a neurodevelopmental disorder that impacts children
and adults. Comorbid conditions such as anxiety, depression, behavioral issues, and low
socioeconomic status negatively impact health care quality in children with ASD.
Missing from the academic literature is the quantification of the relationship between
parental education and employment and health insurance coverage on the prevalence of
comorbid conditions in children with ASD. The purpose of this cross-sectional
quantitative analysis was to examine and quantify the relationship between parental
education and employment, health insurance coverage, and the reporting of comorbid
conditions (anxiety, depression, behavioral issues) in a nationally representative dataset.
Using ecological systems theory as a theoretical framework, this study focused on
identifying opportunities to help bring about positive social change. Here, secondary data
from the National Survey of Children’s Health totaling 1,692 ASD records were analyzed
through binary and multiple logistic regression to assess possible relationships. Mental
health insurance coverage and parental education predicted a statistically significant
association of 64% and a 31% odds of reporting comorbid conditions in ASD children,
respectively. Accordingly, addressing comorbidities may reduce the psychosocial issues
that affect children with ASD. Implications from this study pertain to the reallocation of
resources and subsequent development of social programs, leading to positive social
change for these communities and decreasing the number of children impacted with
comorbid conditions.
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Chapter 1: Introduction to the Study
Introduction
Autism spectrum disorder (ASD) is a neurodevelopmental disorder impacting
children and adults characterized by deficits in social communication and interactions,
nonverbal communicative behaviors, and developing and maintaining relationships (Park
et al., 2016). The parent-reported prevalence of US children with ASD is estimated at 1 in
40 and has been steadily increasing in recent years (Kogan et al., 2018). While the exact
cause of ASD is unknown, accumulating evidence supports the role of genetics and
environmental influences on the developmental course of the disorder (Mandy & Lai,
2016). Genetic heritability of ASD has been estimated between 40% and 90% (Sanchack
& Thomas, 2016). Improved diagnostic criteria, increased parental awareness, and an
increase in risk factors such as births to older parents may be driving the rise in autism
cases. Prenatal risks for ASD include advanced parental age and maternal metabolic
conditions such as diabetes and obesity (Mandy & Lai, 2016). ASD is a heterogeneous
disease impacting children along a spectrum of clinical features. Deficits in children that
should warrant an evaluation by specialists include issues with social communication,
language delays, repetitive patterns of behavior, interests, or activities (Sanchack &
Thomas, 2016). A reliable diagnosis of ASD can typically be made by 24 months of age
(Guthrie et al., 2013).
The prevalence of comorbid conditions can significantly impact a timely
diagnosis for children with ASD (Kogan et al., 2018). A delay in diagnosis can lead to a
delay in treatment and special services, impacting children’s long-term outcomes
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(Christensen et al., 2019). Eighty-three percent of children with ASD have a cooccurrence of one or more non-ASD developmental diagnosis (Schieve et al., 2012). The
authors assessed the frequency of emotional and behavioral issues using questionnaires
sent to parents and teachers caring for young children with ASD. The authors reported
that three-quarters of the 4-to-8-year-olds with autism had parent-reported emotional and
behavioral problems, and two-thirds had teacher-reported problems. Physical and mental
comorbidities can increase the disease burden for children with ASD and lead to an
increase in caregiver stress (DesChamps et al., 2020). Anxiety and depression have been
identified as common comorbidities in ASD (Uljarević et al., 2020). The authors
identified an increase in severity for anxiety and depression to be higher in adolescents,
which slightly declined in older adulthood. According to the literature, suicidality was
present in 10.9%-50% of the ASD samples from a systematic review (Segers & Rawana,
2014). The risk factors identified for suicidality in ASD included behavioral problems,
ethnicity, low socioeconomic status (SES), and low education level. Although there is no
cure for ASD, most treatments are focused on decreasing the comorbidities’ symptoms
(Sanchack & Thomas, 2016).
Parental education and employment status are cited as integral components of a
family’s SES (Yang et al., 2020). Disparities in care based on SES have been identified in
diagnosing ASD and the subsequent care (Durkin et al., 2010; Kelly et al., 2019; Yu et
al., 2020). A lack of or suboptimal health insurance coverage resulting from
unemployment or high costs can lead to inadequate care for children with ASD (Flores et
al., 2017). Kerns et al. (2017) reported an association between SES and adverse
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childhood experiences. Parents in low SES have reported a lack of insurance and high
out-of-pocket costs, potentially due to their employment status (Pickard & Ingersoll,
2016). The increased healthcare costs for children with ASD can lead to stress and
financial strain for low SES families. Mothers of children with ASD are more likely to be
unemployed and earn less money (Cidav et al., 2012). Parental employment was
significantly less in parents of school-aged ASD children compared with other mothers
(Callander & Lindsay, 2018). Parental educational attainment has been demonstrated to
impact healthcare quality and treatment services utilization (Nguyen et al., 2016).
Additional research is warranted exploring associations between parental education and
parent employment status and the reporting of comorbidities in children with ASD.
ASD places a significant financial burden on society and the families treating
children with ASD. Leigh and Du (2015) estimated the 2015 US economic burden of
ASD, including annual direct medical, direct non-medical, and productivity costs, at
$268.3 billion and project it to grow to $460.8 billion in 2025. The authors identified the
financial impact on education as the most significant component to their estimate. The
additional costs of caring for a child with ASD in the United States, including health care
and non-healthcare related expenses, were estimated at $17,081 per year above caring for
a child without ASD (Lavelle et al., 2014). The economic burden continues to grow as
more individuals are diagnosed with ASD, and the disorder persists into adulthood
(Kogan et al., 2018). It is estimated that 80% of adults with ASD are underemployed or
unemployed (Rogge & Janssen, 2019). The impact of these high costs on society
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combined with the many comorbidities associated with ASD make this disorder a
significant public health issue.
This study examined the potential relationship between children from homes in
low SES and inadequate health insurance coverage, and the parental reporting of
comorbid conditions. This research could lead to positive social change by stimulating
additional research on these variables’ causative factors. If these factors are identified,
public health interventions or social programs can be implemented to reduce these
factors. Families from low SES are disadvantaged in many ways. This research could
encourage public health officials to develop programs or offer services for families with
ASD children. These services may be targeted towards decreasing the risk of
comorbidities and the subsequent financial burden they place on families.
What follows in Chapter 1 is the background of the literature on ASD in children,
the role of SES and comorbidities in ASD, the problem statement, the purpose of the
study, the research questions and hypotheses, the theoretical framework, the nature of the
study, the definitions, the assumptions, and the scope and delimitations.
Background
According to the literature, ASD occurs in 1% to 4% of the population (Zablotsky
et al., 2015). ASD is not considered a single disorder but a multi-factorial disorder
characterized by deficits in social behaviors, communication skills, and non-verbal
interactions (Park et al., 2016). Genetics may have a role in the disorder’s etiology as
chromosomal abnormalities have been identified in some individuals (Rylaarsdam &
Guemez-Gamboa, 2019). Siblings born in families with an ASD member are at a greater
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risk for being diagnosed with ASD (Szatmari et al., 1998). Environmental factors,
including pre-natal, peri-natal, and post-natal factors, may contribute to the risk for ASD
(Karimi et al., 2017). Despite these findings, the exact cause of ASD is unknown. Future
research is needed to understand the potential interplay between genetic and
environmental factors leading to ASD. Identifying these risk factors can lead to
interventions or strategies targeting those that are modifiable.
Evaluating the role of SES and its influence on ASD diagnosis and treatment is
necessary to identify potential disparities. In the literature, SES is often referred to as
poverty level, parental educational attainment, and employment status (He et al., 2018;
Yu et al., 2020). SES has been acknowledged to impact the diagnosis and subsequent
care of children with ASD (Durkin et al., 2017; Eilenberg et al., 2019; Emerson et al.,
2016; Thomas et al., 2012). Additionally, parental education and employment status have
been recognized as factors negatively impacting the care and treatment of children with
ASD (Assari et al., 2019; Gipson et al., 2014; Hidalgo et al., 2015; Kelly et al., 2019;
Connor Morrow Kerns et al., 2017; Nguyen et al., 2016).
Comorbid conditions can lead to worse health outcomes and an increase in
healthcare-related services (Casanova et al., 2020). In ASD, common comorbid
conditions such as anxiety, depression, and behavioral issues have been identified
(Chandler et al., 2016; Uljarević et al., 2020). Anxiety may result from poor
communication issues that impact children with ASD (Sanchack & Thomas, 2016).
Depression and behavioral issues in ASD may result from hopelessness, peer
victimization, or disease severity (Greenlee et al., 2020; Segers & Rawana, 2014;
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Uljarević et al., 2020). Medical management, counseling, and alternative therapy options
are common treatment approaches for comorbid conditions.
An association between SES and autism diagnosis and care have been described
in detail in the literature (Delobel-Ayoub et al., 2015; Durkin et al., 2017; Thomas et al.,
2012). Children with ASD are at an increased risk of developing comorbid conditions
(Sanchack & Thomas, 2016). I identified a gap in the literature assessing the association
between parental education, parental employment status, and health insurance coverage,
and the reporting of comorbid conditions for children with ASD. The goal of this study is
to address this gap to further the understanding of the association between SES factors
and comorbid conditions. Children with ASD suffering from comorbid conditions are at
an increased risk for adverse life outcomes (Eilenberg et al., 2019; Connor Morrow Kerns
et al., 2017). Additionally, this study will evaluate for a relationship between health
insurance coverage for mental health services and the reporting of comorbid conditions.
It is essential to understand the association early on so that services and programs can be
implemented to address the adverse health outcomes associated with the identified
comorbid conditions.
Problem Statement
In 2020, the Centers for Disease Control and Prevention reported the prevalence
of ASD as 1 in 54 children (Maenner et al., 2020). Children with ASD are at risk for
neurodevelopmental complications, including depression, anxiety, and behavioral issues
(Aggarwal & Angus, 2015; Romero et al., 2016). SES has been identified to be a risk
factor for diagnosis, treatment, and identifying comorbid conditions (Gipson et al., 2014;
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Kelly et al., 2019; Connor Morrow Kerns et al., 2017). Healthcare costs treating children
with ASD and their associated comorbid conditions can add further financial stress to
families from low SES (Lavelle et al., 2014). ASD children with comorbid conditions can
lead to caregiver stress (DesChamps et al., 2020).
Comorbid conditions in ASD can lead to missed diagnosis and misdiagnosis such
as personality disorder and depression (Fusar-Poli et al., 2020). A timely and accurate
diagnosis is critical to ensure that children are treated with evidence-based therapies
(Zuckerman et al., 2017).
According to Constantino et al. (2020), children from African American families
had their ASD diagnosis delayed by more than 3 years after their parents first reported
concerns to their healthcare provider. A delay in diagnosis in low SES groups exacerbates
their child’s care and can put an additional financial strain on the family (Pickard &
Ingersoll, 2016; K. A. Smith et al., 2020). Parental educational attainment has been
associated with an earlier ASD diagnosis and the utilization of interventional services
(Hrdlicka et al., 2016; Nguyen et al., 2016). Parental employment status may indicate that
the family has medical insurance and the financial resources to provide optimal care for
their child (Callander & Lindsay, 2018; Pickard & Ingersoll, 2016).
Further research is needed to understand the potential association between
parental education, parental employment, and health insurance coverage for mental health
services on the reported comorbidities for children with ASD. Parents in low SES may be
reporting a higher prevalence of comorbid conditions resulting from inadequate care and
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a delay in diagnosis. An increase in comorbid conditions can lead to a higher financial
burden for families and the public health system.
Purpose of the Study
The purpose of this quantitative, cross-sectional study was to examine the
relationship between household SES, defined as household education, parental
employment status, health insurance coverage for mental health services and the
reporting of comorbidities in children with ASD (Yang et al., 2020). For this study, the
independent variables are household education, household employment, and health
insurance coverage for mental health services. The dependent variables are the comorbid
conditions of depression, anxiety, and behavioral issues. The confounding variable
identified is gender. Evaluating potential relationships between these variables can
inform the development of programs and interventions to address disparities in care for
children with ASD. While the study does not assess causative factors, it can further
advance understanding of this growing public health concern.
Research Questions
RQ1: Is there a relationship between household education level and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues) among
children with autism when accounting for gender?
H01: There is no relationship between household education level and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues)
among children with autism when accounting for gender.
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Ha1: There is a relationship between household education level and the prevalence
of a comorbid condition (depression, anxiety, behavioral issues) among children
with autism when accounting for gender.
RQ2: Is there a relationship between household employment status and the
prevalence of a comorbid condition (depression, anxiety, behavioral) among children
with autism when accounting for gender?
H02: There is no relationship between household employment status and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues)
among children with autism when accounting for gender.
Ha2: There is a relationship between household employment status and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues)
among children with autism when accounting for gender.
RQ3: Is there a relationship between health insurance coverage for mental health
services and the prevalence of a comorbid condition (depression, anxiety, behavioral
issues) among children with autism when accounting for gender?
H03: There is no relationship between health insurance coverage for mental health
services and the prevalence of a comorbid condition (depression, anxiety,
behavioral issues) among children with autism when accounting for gender.
Ha3: There is a relationship between health insurance coverage for mental health
services and the prevalence of a comorbid condition (depression, anxiety,
behavioral issues) among children with autism when accounting for gender.
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Theoretical Framework
I developed the research questions to evaluate whether a relationship exists
between the child’s environment and their reported medical conditions. The ecological
systems theory (EST) states that individuals will encounter different environments during
their life and that these environments may impact their behavior in numerous ways
(Eamon, 2001). The theory is divided into five parts: microsystem, mesosystem,
exosystem, macrosystem, and chronosystem. Each level of the theory can impact the
development of a child, which is critical to understand in the context of children with
ASD and their socio-economic environment. The microsystem refers to the immediate
environment for which the child lives, such as the relationships and interactions the child
has with their family, school, or neighborhood (Wright & Benigno, 2019). Mesosystem
assesses the interrelationship between two or more structures of the microsystem (Kuhn
et al., 2018). This may include the connection between the family structure for children
with ASD or the relationship between the medical community and the child. Exosystem
refers to the larger social system in which the child does not directly function
(Bronfenbrenner, 1977). Despite not being directly involved in these interactions, the
child may still feel the system’s positive or negative effects. These adverse effects may
reside around parents’ work schedules. Macrosystem refers to how customs or cultural
values may influence the environment (Cuvo & Vallelunga, 2007). Children with ASD
may belong to households where culture or education may impact the amount of care
they receive. Families in a low SES may not have the necessary resources to provide
optimal care for children with ASD. Ineffective healthcare may lead to a higher
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prevalence of comorbidities in children (Carrilero et al., 2020). Chronosystem consists of
life events and how these events change over time (Bronfenbrenner, 1986). The family
structure for children with ASD may change throughout their life. Environmental changes
within these structures may impact how a child reacts. These reactions can potentially
lead to comorbid conditions such as depression or behavioral issues.
Nature of the Study
A quantitative analysis using a cross-sectional design was undertaken for this
study. Secondary data were used to assess descriptive and inferential statistics for the
described population and variables. The secondary data set captures parental responses in
a survey and reports the results in numeric form. This provides a means for conducting a
quantitative analysis using the data set. A cross-sectional study evaluates the outcome
and exposure of the population at one point in time (Setia, 2016). This design is ideal for
assessing the possible relationship between the described variables in children with ASD.
Multivariate logistic regression allows for assessing multiple factors’ simultaneous effect
on a dichotomous outcome (Ranganathan et al., 2017). Logistic regression statistics
enable the researcher to account for the impact of confounding variables on the
dependent and independent variables (Sperandei, 2014). Gender has been identified as a
potential confounding variable for this study as ASD is 4.3 times as prevalent in boys
than girls (Maenner et al., 2020).
The National Survey of Children’s Health (NSCH) is the secondary data set that
was used to assess the association between the chosen variables in children with ASD
(CAHMI, 2019). The survey was conducted in 2018 and 2019 and included data from
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59,963 individuals. Data were collected through a combination of mail questionnaires
and web-based responses. The survey collects national and state-level data on the
physical and emotional health of children 0-17 years of age from the United States. A
minimum of one child aged between 0-17 is required in the household to complete the
survey. All of the data from the NSCH survey is publicly available online for analysis.
Definitions
Terms and abbreviations found throughout this study are listed and defined as:
Anxiety: Anxiety was self-reported by the survey respondent based on being told
by a physician or health care professional that the condition was present or had ever been
present (CAHMI, 2020).
Behavioral issues: Behavioral issues were self-reported by the survey respondent
based on being told by a physician or health care professional that the condition was
present or had ever been present, including oppositional defiant disorder or conduct
disorders (CAHMI, 2020).
Comorbid conditions (comorbidity): Comorbidity refers to the existence of one or
more health conditions in a person that coexist with the primary health issue (Valderas et
al., 2009). While many potential comorbidities are associated with ASD, depression,
anxiety, and behavioral issues will comprise this study’s comorbid conditions.
Depression: Depression was self-reported by the survey respondent based on
being told by a physician or health care professional that the condition was present or had
ever been present (CAHMI, 2020).
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Health insurance coverage for mental health issues: Health insurance coverage
was self-reported as always, usually, sometimes, never, or did not receive mental health
services as part of their health insurance coverage (CAHMI, 2020).
Parental education: The level of parental educational attainment was categorized
as less than high school, high school or GED, some college, and college or higher
(CAHMI, 2020).
Parental employment: Parental employment is characterized by children who live
in households where one of the adult primary caregiver employed at least 50 out of the
past 52 weeks (CAHMI, 2020).
Socioeconomic status (SES): The position of an individual or family within a
society is based often on their social or economic standing (Shafiei et al., 2019). While
many factors are commonly used to assess SES, parental education and parental
employment will be used for this study.
Assumptions
When researchers analyze secondary data, they must assume that the individuals
reporting and collecting the data have done so accurately (Cheng & Phillips, 2014). The
NSCH data set relies on accurate parental reporting of diagnoses and comorbidities and
not medical records from a trained clinician. Parents may be unaware or cannot recall if
these comorbid conditions impacted their child. Inaccurate reporting of these variables
would affect the validity of this study. Anxiety, depression, and behavioral issues have
heterogenous presentations ranging from mild to severe (Dooley & Kunik, 2017). The
severity of the depression and anxiety impacting an individual changes with age. These
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changes may become unnoticed by the parent, affecting the reporting of these comorbid
conditions. I assumed that the parental reporting of comorbid conditions was accurate for
this study.
Scope and Delimitations
In this study, I aimed to assess whether there was any association between SES
and the reporting of comorbid conditions in children with ASD. The NSCH data set
provided data on all of the applicable variables for this analysis. The prevalence of ASD
in the United States has increased in recent years (Kogan et al., 2018). Disparities in care
for children of ASD from a low SES have been described in the literature (Constantino et
al., 2020; Durkin et al., 2017; K. A. Smith et al., 2020). The economic impact of ASD on
individual families and society makes this a growing public health concern (Lavelle et al.,
2014; Rogge & Janssen, 2019). Identifying whether associations exist between SES,
health insurance coverage, and the reporting of comorbidities may inform public health
officials on strategies to mitigate this problem.
The NSCH represented a national survey to assess the health and well-being of
children and their families from all 50 states, including the District of Columbia (United
States Census Bureau, 2020). Initially, households received a mailed invitation to
evaluate eligibility and determine whether a child resided in the house. In 2019, the
national sample included 184,000 households, of which 68,500 were screened, and
35,760 were determined to be eligible for the topical questionnaires. Of those, 29,433
completed the topical interview. In 2018, the national sample included 176,000
households, of which 71,000 were screened, and 38,140 were determined to be eligible
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for the topical questionnaires. Of those, 30,530 completed a topical interview. There were
approximately 1,176 surveys per state conducted in 2018 and 2019. The generalizability
of a study and its population can impact the findings’ external validity (Steckler &
McLeroy, 2008). The methodology for the survey may affect the generalizability to other
populations. Initially, households were mailed a survey and asked to either respond
through mail or the web. This may impact the heterogeneity of the sample as individuals
living in SES may not have internet access.
Limitations
Several limitations should be considered when interpreting the results of this
study. Cross-sectional studies are used to assess for a relationship between variables at a
given time and cannot prove causation, impacting the internal validity of this study’s
results (Kesmodel, 2018). Any association between SES and comorbid conditions in
children with ASD will need to be further researched to evaluate causality. Self-reported
surveys are limited in terms of reliability and validity (Althubaiti, 2016). Response bias
resulting from perceived personal questions may occur from the parent or caregiver of the
child with ASD (Rosenman et al., 2011). Recall bias is common in survey research
resulting from individuals forgetting about a health condition that may have occurred
(Althubaiti, 2016). Parents of children with ASD may not recall all of the comorbid
conditions that have impacted their child. Evaluating the variables of the survey is limited
to the questions and data that comprise the survey. The NSCH survey was limited in the
questions asked to parents and caregivers. Restricting the variables of the survey can
impact this study’s external validity.
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Significance
I identified a gap in the literature regarding the association between SES and the
prevalence of comorbid conditions in children with ASD. I sought to address this gap
with this study, which can inform public health leaders to the extent of the problem
facing this population. Children with ASD report higher comorbid conditions that place
them at risk for premature mortality (Hirvikoski et al., 2016; Sanchack & Thomas, 2016).
Comorbidities in low SES families can lead to a further financial strain on household
budgets (Lavelle et al., 2014; Zablotsky et al., 2014). Comorbid conditions may be due to
misdiagnosis by healthcare providers or a lack of health insurance benefits that lead to a
delay in treatment for the underlying condition impacting the child’s quality of life,
education, social skills, and communication skills (Elder et al., 2017; Zuckerman et al.,
2017). Comorbid conditions can continue to burden children with ASD as they enter
adulthood (Miot et al., 2019). This study is essential for broadening the knowledge on the
issues facing ASD children.
Summary
Children with ASD are at an increased risk for comorbid conditions. These
conditions, such as depression, anxiety, and behavioral issues, can have severe
consequences for children with ASD and their families. Disparities in care for children
with ASD are prevalent in families of low SES. These disparities may be a result of many
factors including a lack of health insurance coverage. The contribution of health
insurance coverage on the reporting of comorbid conditions will be explored in this
study. ASD and their associated comorbid conditions significantly impact the public
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health and educational system in the United States. Based on the literature, a gap was
identified regarding the association between parental education, parental employment,
and health insurance coverage for mental health services and the reporting of comorbid
conditions in children with ASD. Bronfenbrenner’s EST guided the framework for this
study utilizing data from the NSCH. The EST components and its focus on evaluating
how a child’s environment impacts their development make it an ideal theory to guide
this study. The NSCH data set provides data on many variables affecting a child’s health,
including the variables of interest for this study. A few of the limitations and assumptions
to consider are potential biases and the accuracy of the data. This study will add to the
existing body of literature regarding the impact that SES has on the parental reporting of
comorbid conditions in children with ASD and can lead to positive social change.
In Chapter 2, I provide a thorough review of the literature on ASD, EST, SES,
health insurance coverage, and comorbid conditions. A comprehensive review of EST
and how it pertains to children with ASD is evaluated in the chapter. The search strategy
provides the key terms and search engines used is reviewed. Chapter 3 includes an
evaluation of the methodology, including the rationale for the study design. Chapter 4
provides the results of the multiple logistic regression. In Chapter 5, an interpretation of
the analysis findings is discussed, including the study’s limitations, recommendations,
and implications.
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Chapter 2: Literature Review
Introduction
The prevalence of ASD has been increasing in the United States due to
improvements in the diagnostic criteria and increased parental awareness (Kogan et al.,
2018). One estimate utilizing diagnosis data from qualified healthcare professionals
estimated the prevalence of ASD at 1 in 54 (Maenner et al., 2020). An additional analysis
using parent-reported data estimated the prevalence of ASD at 1 in 40 (Kogan et al.,
2018). ASD is a public health challenge as it adds a significant financial burden on
society and the families providing care for children with ASD. Cakir, Frye, and Walker
(2020) used prevalence data for ASD and estimated the number of new ASD cases in the
United States between 1990-2019 at 2 million. According to the authors, the total societal
costs, including direct and indirect costs, was estimated at $7 trillion during this period.
The incremental annual healthcare costs for a family caring for children with ASD were
estimated to be $3,930 (Zuvekas et al., 2020).
Assessing the impact of socioeconomic status on ASD prevalence has yielded
mixed results. Studies conducted in the United States have identified an increased
prevalence in ASD with an increasing SES (Durkin et al., 2017; Thomas et al., 2012). A
higher SES may indicate an increased awareness by parents about autism and better
access to healthcare. However, studies conducted in Europe and Scandinavia did not
identify the same association between a higher SES and ASD observed in the US studies
(Delobel-Ayoub et al., 2015; Larsson et al., 2005; Lehti et al., 2015).
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Children with ASD are significantly impacted by comorbid conditions such as
anxiety, depression, and behavioral issues (Sanchack & Thomas, 2016). Psychiatric
disorders occur in approximately 70% of children with ASD, and 41% will have two or
more comorbid conditions, including social anxiety and behavioral issues (Young et al.,
2020). Premature mortality has been observed in individuals living with ASD attributed
to multiple causes, including suicide (Hirvikoski et al., 2016). Race, gender, SES, and
educational attainment have been identified as risk factors for suicidality in ASD (Segers
& Rawana, 2014). A gap in the research was identified assessing the impact that parental
education, parental employment status, and health insurance coverage for mental health
services have on the reporting of comorbid conditions. Comorbid conditions can add to
families’ financial hardship caring for children with ASD and lead to a delay in diagnosis
and treatment. A delay in diagnosis or improper treatment further increases the financial
burden to the public health system.
In the current study, I sought to determine whether an association existed between
SES, health insurance coverage, and the reporting of comorbid conditions for children
with ASD. The purpose of this quantitative, descriptive, nonexperimental study was to
assess for any associations between household SES defined as parental educational
attainment and parental employment, health insurance coverage for mental health
services with the reporting of comorbidities defined as anxiety, depression, and
behavioral issues. Understanding whether an association exists can inform on public
health strategies addressing ASD and in the development of resources that improve the
care of children with ASD. Kryzak et al. (2015) successfully implemented a community
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sibling support program to improve ASD knowledge and address depression and anxiety.
The authors reported that by implementing a community support program, improvements
were made in sibling self-reported anxiety and depression and ASD knowledge. Similar
support programs may be initiated as result of evaluating relationships between comorbid
conditions in children from low SES families.
The literature review search strategy was to determine the background, magnitude
of the problem, and the gap in the data related to children with ASD. The theoretical
foundation, EST, is described in detail and its application to the current study. Chapter 2
will provide a thorough review of the literature pertaining to ASD, SES, and
comorbidities. SES is defined as educational attainment and employment status.
Comorbidities for the current study related to ASD are defined as anxiety, depression,
and behavioral issues.
Literature Search Strategy
This study’s literature review incorporates current and seminal data relating to
EST, ASD, comorbidities in children with ASD, health insurance coverage, and SES. I
conducted a thorough review of the literature using the CINAHL & MEDLINE
databases. These databases allow the user to search for articles in numerous journals and
incorporate a filter to narrow the search. The search was filtered for peer-reviewed
articles published within 5-6 years (2015-2020/2021). However, to establish a historical
perspective on the seminal data, later years were allowed. I incorporated earlier literature
published on the EST and its application to ASD into the literature search. Multiple
search terms were used in various combinations, including autism spectrum disorder,
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ASD, socioeconomic status, access to healthcare, health insurance coverage, mental
health services, comorbidities, comorbidities in children, anxiety, depression, behavioral
issues, parental education, parental employment status, and ecological systems theory.
Theoretical Foundation
Theories in public health provide a means for explaining behaviors and suggest
ways to change these behaviors (Glanz et al., 2015). The components of theories include
concepts, constructs, and variables used to provide a thorough understanding of events.
Constructs provide the researcher with the primary element to the project, which are
further developed into constructs. When variables are matched to constructs, they identify
what should be assessed. EST guided and informed the potential relationship between
parental SES and the reporting of comorbid conditions in children with ASD.
Ecological Systems Theory
The EST has evolved from the initial premise to its current form. In 1958, Anne
Anastaci proposed to scientists in the field of psychological science the need to
understand how hereditary traits and an individual’s environment factor into their
development (Bronfenbrenner & Ceci, 1994). Years later, Urie Bronfenbrenner built
upon her work and proposed that the environment in which individuals reside consists of
a set of systems that influence their development (Bronfenbrenner, 1977). Interdependent
interactions within these systems throughout life’s stages shape human development
(Algood et al., 2011). The development of these systems and their interactions became
known as the EST. The theory’s focus has evolved from one with an initial focus on
human development to one more focused on the individual (E. M. Rosa & Tudge, 2013).
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EST is used to understand how people and their environment are connected and the
impact their environment has on social reality (Bronfenbrenner, 1977). In its current
form, the EST consists of micro-, meso-, exo-, macro-, and chronosystems (Eriksson et
al., 2018; E. M. Rosa & Tudge, 2013). As an example, the individual or the child can be
depicted in the center with concentric rings extending outward representing the
interaction of the micro-, meso-, exo-, and macrosystems (Eisenmann et al., 2008). As
people and systems change with time, chronosystems represents the passage of time
(Bronfenbrenner, 1986).
Bronfenbrenner (1977) describes the microsystems as a relationship between the
developing child and their environment. The child’s environment can include their home
and school setting. A child’s interpersonal relationship with those in their direct setting
also comprises their microsystem (Algood et al., 2011). Wright & Benigno (2019)
assessed the impact of siblings, members of the microsystem, in speech development in
children with ASD. The authors identified that siblings of children with ASD could have
an influential role in their development by serving as a communication partner in social
interactions and school environments.
The mesosystem represents interactions between two or more microsystems, each
impacting the child (Algood et al., 2013; Bronfenbrenner, 1986). Children with autism
are bidirectionally influenced by instruction within their home and school (Cuvo &
Vallelunga, 2007). Social contexts can affect individuals within the child’s mesosystem,
indirectly affecting the children with ASD. Parental stress associated with raising a child
with ASD can further exacerbate the development of children with ASD (Kuhn et al.,
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2018). Additionally, the peer-mediated intervention has been identified as a promising
approach to address social skills in children with ASD, which can have a positive impact
in school settings (Chang & Locke, 2016).
The psychological development of a child not only depends on the environments
that they interact in but also depends on the settings that their parents reside for which the
child may never directly engage (Bronfenbrenner, 1986). These settings represent the
exosystems and may include the parent’s workplace or social network. An exosystem’s
social context affects the individual in the child’s life, thereby indirectly affecting the
child with ASD (Cuvo & Vallelunga, 2007). Aggression and adverse life events for
children with ASD are associated with mothers’ distress (Weiss et al., 2013). Weiss et al.,
2013 identified social support systems as a critical element in minimizing family distress.
Socioeconomic factors for the family can lead to stress, impacting the psychological
development of children with ASD. Families living in poverty receive low social support
levels, leading to increases in parental psychological stress (Eamon, 2001).
The macrosystem of EST represents the “blueprint” that partly determines the
social structures and activities occurring in the more immediate system levels
(Bronfenbrenner, 1977). Bronfenbrenner (1977) refers to macrosystems as the
institutional patterns of culture, such as economic, social, educational, legal, and political
systems. State and federal regulations and health insurance practices can affect children’s
development (Cuvo & Vallelunga, 2007). Macro social policies such as access to
healthcare, employment opportunities, and quality schools can enhance children’s
socioemotional development, which may differ by race or SES (Eamon, 2001). SES has
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been identified as a factor in accessing acute care, specialized services, and educational
services for families of children with ASD (K. A. Smith et al., 2020). The authors
identified that disparities in care were observed for Hispanic and African American
families. Lack of access to specialized care and treatment can lead to a misdiagnosis or
the reporting of comorbidities in children with ASD.
Life events and individual changes can occur over a child's life span, influencing
their development (Bronfenbrenner, 1986). The chronosystem considers the impact of
time in the development of children. Chronic poverty and economic deprivation can
negatively impact children’s socioemotional development (Eamon, 2001).
EST can be useful in assessing the interactions of its systems with childhood
development. The different systems within the theory do not necessarily occur in
sequential order, and each one is of equal importance in the child’s development
(Bronfenbrenner, 1977). These interactions between and within the systems may help
explain the potential reporting of comorbid conditions in children with ASD.
Literature Review: ASD, Socioeconomic Status, and Comorbidities
The following will be an extensive review of current and historical literature
relating to children with ASD, SES, health insurance coverage, and comorbidities. In the
literature review’s socioeconomic section, I will analyze data concerning the impact of
parental education and parental employment on children with ASD (Yang et al., 2020).
The discussion of comorbidities in children with ASD will be divided into three sections
focused on literature pertaining to anxiety, depression, and behavioral issues.
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ASD and Socioeconomic Status
Studies conducted around the world have yielded mixed results when assessing
the relationship between ASD and SES. European and Scandinavian studies using
epidemiological data found no association between SES and ASD prevalence (DelobelAyoub et al., 2015; Larsson et al., 2005; Lehti et al., 2015). Universal healthcare in these
countries may mitigate disparities in care in acquiring an ASD diagnosis regardless of
family SES. However, He et al. (2018) used a Chinese national database to identify that
children in families with a socioeconomic disadvantage had a greater risk of ASD.
Durkin et al. (2017) identified a positive SES gradient in ASD prevalence in the
United States using population-based surveillance, census, and survey data. The
prevalence difference between the high and low SES was constant overtime at 3.9/1000
(95% CI 3.3-4.5) in 2002 and 4.1/1000 in 2006-2010 (95% CI 3.6-4.6). Educational
attainment and poverty were used as indicators for SES. The authors postulated that their
findings suggest that ASD may be more frequently identified in high SES communities
with good healthcare access. Maenner et al. (2020) assessed the impact of demographic
characteristics such as race and ethnicity on the median age of ASD diagnosis and the cooccurrence of intellectual disability. The authors identified that Black children were less
likely to have a first evaluation for ASD by age 36 months compared to White children.
ASD diagnosis was further delayed in Black children identified with an intellectual
disability compared to White children. SES of the family can impact the rate of comorbid
conditions in children with ASD. A study by Rosa et al. (2016) was the first to identify a
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relationship between the family’s SES and the risk of comorbid conditions such as
anxiety in a high functioning ASD group.
The prevalence of ASD with intellectual disabilities (ID) has been shown to be
highest in areas with the highest level of deprivation, high adult unemployment, lower
educational attainment, and single-parent families (Delobel-Ayoub et al., 2015). The
authors evaluated children aged 8 from a childhood disability registry in France. In their
analysis, the authors reported the prevalence risk ratio (PRR) regarding ASD with ID in
the most economically deprived group at (PRR=1.89, 95% CI 1.39-2.58), high adult
unemployment (PRR=1.62, 95% CI 1.20-2.20), lower educational attainment (PRR=1.43,
95% CI 1.05-1.96), and single-parent families (PRR=1.66, 95% CI 1.22-2.28).
SES can have a significant role in treatment services and care for children with
ASD. Hong and Singh (2019) examined the factors that place children and families with
limited resources at a disadvantage in getting an ASD diagnosis and therapeutic services.
The researchers interviewed 21 single Black female caregivers of children with ASD that
rely on state Medicaid health insurance. The barriers to care identified in the study were
bureaucratic processes and the geographic location of treatment services. These issues
were compounded by limited income, employment options, and social capital. Pickard
and Ingersoll (2016) examined the relationship between SES and access services for ASD
children. Parents in low SES report structural barriers impeding their ability to receive
optimal care for their children with ASD, such as work schedules and transportation
issues. Lower SES parents reported being less aware of their child’s service options
compared to families in higher SES. Carr et al. (2016) assessed the impact of SES on the
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attendance at caregiver-mediated treatment for core deficits in children with ASD. The
authors reported that the odds of low attendance compared with good attendance
decreased by 4% for each unit increase in SES (95% CI 0.92-1.0). The demands of
attending may limit those in low SES due to cost, transportation, or geographic location.
The literature supports the notion that families’ SES impacts the identification,
treatment, and care for children affected with ASD (Carr et al., 2016; Delobel-Ayoub et
al., 2015; Durkin et al., 2017; Maenner et al., 2020; Pickard & Ingersoll, 2016). As
previously stated, SES in this study is defined as parental education and parental
employment status. In the next three sections of this review, I will evaluate the literature
related to these variables on children with ASD.
Parental Education
The importance of parental education on health outcomes in lower SES
households has been demonstrated in various diseases (Assari & Caldwell, 2018; Lado &
Lipman, 2016; Malhotra et al., 2016). According to Assari, Caldwell and Bazargan
(2019), parental education is associated with better health outcomes in adolescents;
however, the association was less significant for Hispanics and Blacks, suggesting the
role of additional factors affecting the health outcome differences in these groups. Lower
educational attainment levels are associated with a low level of health literacy, impacting
the care provided to the child (Gipson et al., 2014).
Differences in attaining a diagnosis of ASD have been observed based on
maternal educational status (Kelly et al., 2019). Using data from the Born in Bradford
Cohort comprising 13,857 children, the authors assessed the relationship between SES
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and autism diagnosis using logistic regression. Obtaining an ASD diagnosis for their
child based on a higher maternal educational status was twice the rate, 1.5% (95% CI 1.11.9), compared with mothers from a lower academic level 0.7% (95% CI 0.5-0.9).
Hidalgo, McIntyre and McWhirter (2015) identified the importance of maternal
education on parent-reported satisfaction from receiving an ASD diagnosis and treatment
services for their child. The authors reported that lower educated mothers were more
satisfied with these services compared to higher educated mothers. It was suggested that
the difference observed may be due to higher educated mothers being more informed on
best practices for their children compared to lower educated mothers, r(46)=.33, p=.02.
Fountain et al. (2011) examined ten birth cohorts of children from California and
identified that children with ASD of highly educated parents were diagnosed earlier. This
result was confirmed by Hrdlicka et al. (2016), who also demonstrated that higher
parental education was associated with an earlier ASD diagnosis.
Parental education may have a role in household health literacy and ineffective
parental caregiving. Gipson et al. (2014) explored whether disparities existed in
identifying comorbidities and medication prescribing habits in children with Attentiondeficit/Hyperactivity Disorder (ADHD). The authors identified racial and socioeconomic
inequalities that resulted from young maternal age and a lower level of parental
education.
Nguyen et al. (2016) investigated the role of sociodemographic factors on the
utilization of intervention services for children with ASD. Participants included 696
children with ASD that were part of a population-based study focused on identifying
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genetic and environmental contributions to ASD risk. Maternal education was
significantly associated with the utilization of additional intervention services. The
authors determined that children of mothers with some college education or vocational
training were 24% less likely to utilize the services than children of mothers with a
bachelor’s degree (PR=0.76, 95% CI 0.61-0.95). Lack of awareness of these additional
services in the lower educational attainment group may partly explain the discrepancy
observed.
Social support from the family, schools, and the community has a significant role
in the well-being and care of children with ASD (Kapp, 2018). Sharabi and MaromGolan (2018) evaluated the role of parental educational attainment on involvement and
social support for their child with ASD. Mothers reported higher levels of participation in
their child’s care regardless of educational attainment. Fathers educational attainment
predicted a small but significant contribution to their involvement in their child’s care. A
lack of equitable distribution of child-care responsibilities between parents can lead to
stress for both the mother and child with ASD, leading to child behavioral issues (L. E.
Smith et al., 2012).
Parental Employment
The assessment of parental employment status on childhood health and
development has yielded mixed results. Although parental employment provides the
necessary financial resources to provide for their child, parental time away during early
development can have adverse health consequences. McDonnell and Doyle (2019)
reported that full-time maternal employment increases the likelihood of childhood
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obesity. Lombardi and Coley (2017) described that more time away from parenting was
linked to children’s behavioral functioning deficits. However, according to Pedersen et al.
(Reinhardt Pedersen et al., 2005), children from families with both parents unemployed
had an increased prevalence of recurrent psychosomatic symptoms and chronic illnesses.
Sleskova et al. (2006) explored the effect of parental employment status on the health of
adolescents. The authors reported that having an unemployed father negatively
influenced adolescents’ well-being and maternal unemployment led to self-esteem issues
for adolescents. Mork et al. (2014) demonstrated a positive correlation between parental
unemployment and children’s hospitalizations. As parental employment is a component
to SES and a variable within this analysis, it is crucial to understand the discrepancy
within the literature on the impact parental employment status has on childhood health
and development.
Karpur et al. (2019) evaluated a secondary dataset to assess the factors that
predispose children with ASD for being at-risk to have unmet medical needs. The authors
reported that parental employment status predicted higher odds of unmet health care
needs (OR=1.78 95% CI 1.21-2.60). Family-level adverse conditions such as loss of
income and unemployment can negatively affect the child’s mental health and lead to
behavioral issues (Connor Morrow Kerns et al., 2017; Rigles, 2017b).
In a study by Callandar and Lindsay (2018), the authors evaluated the influence of
ASD on parental employment for parents caring for ASD children aged between 0 and 11
years. The researchers found that a significantly larger percentage of parents caring for
children with ASD were not in the labor force. The most common reason for not
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participating in the workforce was the need to care for their child. This work was
supported by an earlier study conducted by Cidav et al. (2012) that examined parental
labor participation changes, hours worked, and annual earnings in families caring for a
child with ASD. Using secondary data, the authors reported that mothers of children with
ASD earn 35% less than mothers with other health limitations and were 6% less likely to
be employed. Although no differences were observed for the fathers’ labor outcomes,
family earnings are 21% less than those of children with other health limitations. A lack
of employment or lower earnings further complicates the additional financial demand that
caring for a child with ASD places on families (Lavelle et al., 2014). Parental
employment issues and their associated financial strains can exacerbate parental stress
related to caring for a child with ASD (DesChamps et al., 2020). Parental Anxiety
resulting from unemployment and financial issues can adversely affect the health of the
child (Kristjansdottir et al., 2020). As a result, there is a need for additional research
assessing the impact of parental employment on the lives of children with ASD.
Health Insurance Coverage
A fundamental role of health insurance is to provide access to health care
professionals for health-related issues or routine visits at a low or reduced cost (Dey &
Bach, 2019). Although employment status is an important factor in obtaining health
insurance, other factors such as high cost, ineligibility, or the perception it is not needed
have been cited as reasons for not acquiring health insurance. A lack of health insurance
can have significant health implications for families and their children in the United
States (Washington, 2001). Kogan et al. (2008) evaluated a large national database to
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assess the health care experiences of children with ASD. The authors reported that
children with ASD reported challenges accessing health care and having a higher rate of
unmet medical needs. In a qualitative analysis with primary health care providers, Nolan
et al. (2016) reported cost and coverage as a barrier to providing a Medical Home for
children with ASD. In a study using data from the NSCH, Ahmedani and Hock (2012)
reported that families without health insurance reported a delay or non-receipt of needed
health services for their child with ASD. Additionally, Zablotsky et al. (2014) identified
that families of children with ASD and a comorbid condition reported poorer insurance
coverage compared with families whose child was diagnosed as having only ASD. The
authors reported an inverse relationship between insurance coverage and timeliness of
care.
The literature supports the importance of having adequate health insurance in
receiving optimal medical care. A lack of insurance coverage for all needed services can
significantly impact parents obtaining a thorough evaluation and treatment for their
children with ASD. Further research is needed to assess what role having health
insurance has on the reporting of comorbid conditions in children with ASD.
ASD and Comorbid Conditions
It is well documented that children with ASD are impacted by various comorbid
conditions (Kogan et al., 2018; Sanchack & Thomas, 2016). In an analysis assessing
comorbid conditions in a pediatric ASD population, Simonoff et al. (2008) identified that
70% of ASD children had at least one comorbid condition, and 41% had two or more.
The authors reported that psychiatric disorders comprised the most common
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comorbidities. Similar rates have been reported by Levy et al. (2010), noting that
approximately 83% of children with ASD having one or more comorbid conditions. Soke
et al. (2018) reported a higher prevalence rate at 95% of comorbid conditions in children
with ASD. The potential discrepancy in this prevalence rate may be due to the inclusion
of more comorbid conditions in their analysis compared to other studies. Rydzewska et
al. (2019) investigated the prevalence of comorbid conditions within a whole country
population of children and adolescents aged 0-24 with and without autism. The authors
identified mental health conditions as 16 times more common in the ASD group than the
general population (OR=15.72 95% CI 13.35-18.52).
Comorbid conditions in children with ASD can lead to development and
relationship issues (Storch et al., 2012). Vohra et al. (2017) reported that comorbid
conditions impact the family regarding financial strain, household stress, employment,
and an added time-burden required to care for their child. In a study by Dovgan and
Maurek (2019), children with comorbid conditions experienced a more significant
limitation in their daily activities and healthcare services access. The authors reported
that comorbid conditions in ASD children added a higher degree of stress and frustration
in parents trying to access healthcare services for their child.
It is necessary to define the comorbid conditions being evaluated in this analysis
as the definition has varied across multiple studies. Depression, anxiety, and behavioral
issues were selected for this study as they are prevalent within this population and can be
associated with long-term health complications. The remainder of this literature review
will focus on these conditions and evaluate their impact on children with ASD.
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ASD and Anxiety
Anxiety impacts approximately 40% of children and adolescents with ASD
(Uljarevic et al., 2016). Anxiety is a heterogenous condition presenting in different ways,
but the most common types impacting children are separation anxiety, specific phobia,
obsessive-compulsive disorder, and social anxiety disorder (van Steensel et al., 2011).
Social anxiety is associated with poor social skills and reduced social motivation (Spain
et al., 2018). Disease severity, communication issues, or repetitive behaviors related to
ASD may influence the degree of anxiety experienced (Vasa & Mazurek, 2015). Magiati
et al. (2016) reported that anxiety appears to be age-dependent, with older versus younger
children experiencing a higher prevalence of anxiety. Additionally, the authors said that
the severity of anxiety was dictated by repetitive speech/behavior symptoms in 6-18year-olds. Keen et al. (2019) found wide variability in parent-reported anxiety
symptomatology in ASD children. The authors reported a high rate of separation anxiety
and anxiety associated with uncertainty.
Communication issues impacting children with anxiety can complicate an
accurate and timely diagnosis (Glod et al., 2017). If not identified and treated, anxiety can
lead to additional issues, including chronic health issues, depression, aggression, or
suicidality (Segers & Rawana, 2014). Furthermore, anxiety can lead to sleep disturbances
that can heighten the risk for additional health complications (Caporino et al., 2017;
Mahrer et al., 2012). Kerns et al. (2015) evaluated the association between anxiety
disorders and parent-reported depression, self-injury, functional communication, and
social skills. The authors identified that anxiety was related to more self-injurious
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behavior and depression. Self-injury behaviors were not determined to be a reflection of
ASD severity alone but augmented by the presence of anxiety. In a study by Adams et al.
(2020), the authors reported that ASD children with high anxiety levels experienced a
lower overall Child Health-Related Quality of Life Score and had poorer scores on
physical, emotional, and school functioning domains within the Pediatric Quality of Life
Inventory Assessments. The authors concluded that anxiety symptomatology may be a
significant contributing factor to quality-of-life outcomes for ASD children.
The literature substantiates the negative impact that anxiety as a comorbid
condition has on children with ASD. Anxiety can increase the need for counseling
services or medication use for children with ASD. These services can place an additional
financial burden on families and health systems. Further research is needed to evaluate
the impact of anxiety in children with ASD.
ASD and Depression
In the general population, depression impacts 3.2% of children aged 3-17 years
(Ghandour et al., 2019) and 12% of adolescents (Merikangas et al., 2010). Prevalence
rates from studies in youth with ASD ranged from 6%-26% (DeFilippis, 2018). The
variability in these studies resulted from reporting features, datasets, and the scale used to
measure depression. To evaluate the prevalence of depression in ASD, Hudson et al.
(2019) conducted a meta-analysis to assess the lifetime and current prevalence of
depression in children, adolescents, and adults with ASD. The authors identified 66
articles that met the inclusion criteria for the analysis and reported a pooled lifetime
prevalence of depression at 14.4 % and the current prevalence rate at 12.3%. The authors
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concluded that individuals with ASD are 4-times more likely to experience depression at
some point during their lifetime. The risk for depression has been observed to increase
with a higher intelligent quotient and higher levels of functioning (DeFilippis, 2018). It is
believed that this may be due to having a more heightened social awareness with an
increasing IQ (Chandrasekhar & Sikich, 2015). Salazar et al. (2015) reported a
prevalence of depression in children aged 4 to 9 years with an IQ <70 between 6% and
19%. The authors identified that both depression and anxiety symptoms were associated
with a higher IQ. However, others have postulated that depression is just as prevalent in
lower functioning ASD; it is more challenging for these individuals to self-report their
depressive symptoms (Turygin et al., 2013).
Social isolation and peer victimization have been identified as risk factors for
depression (Greenlee et al., 2020). Hedley et al. (2018) evaluated the contribution of
loneliness and social support to depression and suicidality in individuals with ASD. The
authors identified that lower social support levels and a higher degree of loneliness were
associated with depression and suicidality. Additionally, greater severity of ASD traits
increased loneliness and lower levels of satisfaction with social support systems. This
analysis supports the results of a study conducted by Rai et al. (2018), demonstrating that
by the age of 10, children with ASD have a high rate of depression that occurs as a result
of bullying and social communication impairments.
Children with ASD are at an increased risk for depression due to many factors
(Hudson et al., 2019). This comorbid condition can occur in childhood and continue into
adulthood. Depression can have severe consequences, including premature mortality and
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increase caregiver stress (Dovgan & Mazurek, 2019; Hirvikoski et al., 2016). Comorbid
conditions, including depression, increases the financial burden for families caring for
children with adolescents. Given this significant impact, more research is needed to
understand the connection between ASD and depression in order to develop strategies to
mitigate the problem.
ASD and Behavioral Issues
According to the literature, externalizing behaviors refer to a child’s outward
behavior toward others (Hill et al., 2014). Aggression, obsessive-compulsive disorder,
oppositional defiant disorder, conduct disorder, and ADHD have been described as
indicative of externalizing behaviors (Ogundele, 2018). Behavioral problems have been
estimated to occur in 8-23% of children with ASD (Georgiades et al., 2011; Hartley et al.,
2008) and often occur in combination with other comorbid conditions (Dovgan &
Mazurek, 2019). Temper tantrums or hostility displayed toward others may result from a
child experiencing anxiety (Brookman-Frazee et al., 2018) and have been associated with
ASD disease severity (Jang & Matson, 2015). In a cross-sectional study of 530 children
aged 3 to 12 years old with ASD, Anixt et al. (2020) reported that 93% of parents noted
problematic behaviors in their child. The top three behaviors identified in the study were
ADHD, irritability, and aggression. Chandler et al. (2016) utilized the Developmental
Behavior Checklist (DBC) to measure the frequency, features, and persistence of
emotional and behavior problems in children with ASD. From their sample of 277
parents and 228 teachers, the authors reported that three-quarters of the ASD children had
parent-reported behavioral problems and two-thirds had teacher-reported behavioral
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issues. Another interesting finding written by the authors was that a high DBC score was
associated with more significant autism symptomatology and parental unemployment.
Additionally, children with a higher IQ score were reported to have more behavioral
issues than children with a lower IQ score.
Behavioral issues associated with ASD can lead to problems at home and school
(DesChamps et al., 2020; Munkhaugen et al., 2019). The literature describes an
association between ASD and behavior problems with a lower quality of life (Kuhlthau et
al., 2018). The family's financial burden cannot be understated as children with
behavioral issues may need to receive counseling and medication (Parish et al., 2015).
Educational costs associated with ASD place an enormous financial burden on society,
demonstrating a serious public health issue (Rogge & Janssen, 2019). Additional research
is needed to evaluate the impact of behavioral problems in children with ASD.
Confounding Variables
ASD and Gender
Sex differences in the prevalence of autism have been described in the literature.
The prevalence ratio for autism in males to females is 4:1 (Gockley et al., 2015). One
explanation for the sex difference is the “female protective effect,” which states that
females may be protected from some of the symptoms of ASD (Robinson et al., 2013).
Hormonal differences and genetic variants observed in females have been proposed as a
potential explanation for this protective effect (Jacquemont et al., 2014; Werling &
Geschwind, 2013). Some of the discrepancies in diagnoses may be due to differences
observed in repetitive behaviors between the sexes (Van Wijngaarden-Cremers et al.,
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2014). Additionally, females with ASD experience more internalizing behaviors than
males, and males experience more externalizing behaviors than females (Bölte et al.,
2011; Mandy et al., 2012). Externalizing behaviors may lead to bias in reporting and
diagnosing ASD. The internalizing behaviors exhibited by females may lead to
misdiagnoses, such as anxiety or depression (Solomon et al., 2012). However, other
studies have observed similar autism-related behaviors between the sexes, indicating
additional research is needed to explain differences in prevalence rates (Harrop et al.,
2015). Given the sex differences observed in ASD, there is the potential that sex may
confound this study’s results.
Summary
This cross-sectional study using a secondary dataset evaluated the impact of
parental education, parental employment, and health insurance coverage for mental health
services on the reporting of comorbid conditions impacting children with ASD.
Evaluating relationships between these variables can help identify disparities in care and
inform public health officials on the development of programs and resources to address
these problems. The theoretical framework for this study, Bronfenbrenner’s EST, guided
and informed the examination of ASD and SES. The EST stages and its application to
children with ASD make it an ideal theory to guide this study.
A relationship between SES and the diagnosis and care for children with ASD has
been demonstrated from the literature provided in this review. The impact of maternal
and paternal educational attainment has been evaluated in studies and identified to lead to
disparities in care. Additionally, parental employment status has been determined to
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predict unmet medical needs for the care of children with ASD. ASD has a heterogeneous
clinical presentation impacting children with a variety of symptoms. Depression, anxiety,
and behavioral issues have been identified as being highly prevalent in this population.
These comorbid conditions can have serious health consequences for the children and
their families. The literature describes that children with ASD are often impacted by
multiple comorbid conditions and how one condition can lead to another, such as anxiety
leading to depression. Health insurance coverage has an integral role in receiving optimal
medical care. Families of children with ASD have reported inadequate insurance as a key
barrier to receiving timely care and a thorough health evaluation.
Little information can be found in the literature regarding the relationship
between parental education, employment status, and health insurance coverage for mental
health services on the reporting of comorbid conditions in children with ASD. The
addition of comorbid conditions to a neurodevelopmental disorder such as ASD can have
negative long-term consequences for the child. Additional research is warranted
evaluating potential risk factors associated with ASD and comorbid conditions. As
described in the literature, the family’s SES significantly impacts the care of children
with ASD. Evaluating the relationship between SES and comorbidities in children with
ASD can lead to additional research and ultimately improve health outcomes.
Chapter 3 will encompass a thorough discussion of the study design and rationale.
The methodology will be reviewed, including a discussion on the data collection
procedures for the NSCH database. An explanation will be provided for the data analysis
plan for the study. Lastly, ethical considerations and threats to validity will be addressed.
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Chapter 3: Research Method
Introduction
This cross-sectional quantitative analysis assessed for a relationship between SES,
defined as parental education and parental employment, health insurance coverage for
mental health services, and the reporting of comorbid conditions in children with ASD.
Identifying if relationships exist between these variables can lead to positive social
change by informing health officials on the need for programs and strategies to address
these disparities. The results of this study will add to the current body of literature on
how SES and health insurance coverage impacts the reporting of comorbid conditions for
children with ASD.
The following chapter will provide information regarding: (a) the research design
and rationale for this study, (b) the variables examined, (c) the target population,
sampling, sampling procedures, and power analysis for the sample size, (d) recruitment
procedures, (e) the instrumentation used to collect the data for the secondary dataset, (f)
potential threats to validity, and (g) ethical procedures.
Research Design and Rationale
The independent variables in this study were parental education, parental
employment, and health insurance coverage for mental health services. Parental
educational attainment was defined as less than high school, high school or GED, some
college, and college degree or higher. Parental employment, a binary question with a yes
or no response, was assessed by inquiring whether the child lived in a household where
one of the adult primary caregiver was employed at least 50 out of the past 52 weeks.
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Health insurance coverage for mental health services evaluated how often the child’s
health insurance offered benefits or covered services that meet their mental healthcare
needs. Survey participants chose always, usually, sometimes, or never regarding their
health insurance program.
The dependent variables were the reporting of a comorbid condition. A child was
considered to have a comorbid condition if their parent or guardian had been told that
their child had anxiety, depression, or behavioral problems. In the survey assessing for
anxiety or depression, the parent or guardian was asked, “Has a doctor or other health
care provider ever told you that this child has [comorbid condition]?” In the survey
assessing behavioral problems, the parent or guardian was asked, “Has a doctor, other
health care provider, or educator ever told you that this child has behavioral or conduct
problems?” The responses for each comorbid condition were dichotomized as yes or no.
Since ASD is 4.3 times as prevalent in boys than girls, gender has been identified
as a potential confounding variable in this study (Chandler et al., 2016). In the NSCH
data set, the parent or guardian was asked, “What is the child’s sex?” The question allows
the survey respondent to provide a binary response of 1=male and 2=female.
Using a cross-sectional study allows for evaluating the population’s outcome and
exposure at one point in time (Setia, 2016). Cross-sectional designs are often used in
evaluating population-based surveys, such as the NSCH. The cross-sectional design is
ideal for assessing a relationship between the described variables. The variables within
the NSCH are in a quantifiable format allowing for a quantitative assessment.
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Using a secondary data set, such as the NSCH, to evaluate associations between
variables saves time and resources. The NSCH is a large, publicly available data set. The
quantitative variables for the assessment were loaded into SPSS for analysis. Given the
data set’s size, a cross-sectional design is ideal for evaluating associations between SES
and health insurance coverage and the reporting of comorbid conditions in children with
ASD. A logistic regression analysis was used to assess the existence of any statistically
significant associations between these variables. The NSCH data set data are collected
from families residing in all 50 states in the United States, including the District of
Columbia. Given the survey’s enormity and its respondents, the results may be
generalizable to a broader population. The inability to provide input into the research
questions and the assumption of accuracy are potential limitations to using secondary
data for research. The results of this analysis will add to the current knowledge of factors
that are associated with comorbid conditions in children with ASD.
Methodology
Population
The purpose of the NSCH is to obtain national and state-level physical and
emotional health data on children aged 0-17 years old residing in the United States
(CAHMI, 2019). Households were contacted by mail to assess whether one or more
children under 18 lived in the house. If more than one child resided in the home, one
child was randomly selected to be the survey subject. A parent or guardian familiar with
the child’s health completed the questionnaire either on paper or the web. In the 20182019 combined data set, 59,963 surveys were completed, 30,530 were completed in
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2018, and 29,433 were completed in 2019. There were approximately 1,176 surveys per
state. By using a combined data set, a larger sample size is provided for the study. Based
on an estimated parent-reported prevalence rate for ASD of 1 in 40 (Kogan et al., 2018),
it is estimated that there will be approximately 1,500 children with ASD in the NSCH
survey.
Sampling and Sampling Procedures
A sample of approximately180,000 addresses from the Census Master Address
File was used for the survey each year it was conducted in 2018 and 2019 (United States
Census Bureau, 2020). The sample frame used administrative records-based flags to
create three strata. Stratum 1 consisted of addresses linked to children using
administrative records such as census data, social security data, and IRS tax forms.
Stratum 2a consisted of addresses that were probabilistically linked to children using
administrative records and block group characteristics. Stratum 2b were the remaining
addresses, of which less than 3% of these addresses were households with children.
Power Analysis
Sample size calculations assess the number of patients needed in a study to
answer the proposed research questions (Pourhoseingholi et al., 2013). A power analysis
using G* Power version 3.1 software was used to calculate the sample size needed for
this cross-sectional study. Based on the estimated parent-reported prevalence rate for
ASD of 1 in 40 (Kogan et al., 2018) and the number of surveys conducted in the 20182019 combined NSCH of 59,963 (CAHMI, 2020), it is estimated that the sample size will
be approximately 1,500 children with ASD in the NSCH survey. A z test and logistic
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regression statistical test power analysis was conducted a priori to calculate the sample
size, power, and effect size. An odds ratio of 1.3 was estimated, and the statistical
significance was an a of 0.05. The power was set to be 0.95% (95% confidence interval).
Based on these factors, G*Power reported an estimated sample size of n=1,188.
NSCH Recruitment
The NSCH was conducted online, over the phone, and through the mail (United
States Census Bureau, 2020). Surveys were conducted in English and Spanish.
Households in the United States were randomly selected to receive the initial survey to
assess whether one or more children aged 0 to 17 lived in the household. If a child did not
reside in the household, the survey ended. If children were identified as living in the
household, a screener would gather some initial data on the children, such as race,
English proficiency, housing status, and special health care needs. Once the initial
screening was completed, one child from each household was randomly selected to be the
survey subject. Web-based respondents were immediately taken to the topical
questionnaire web page upon completion of the screener questionnaire. Households using
a mailed-in survey were sent the appropriate survey materials, which indicated the child
selected for the survey. A parent or guardian with knowledge of the health of the child
was asked to complete the survey. Interviewers were available by phone to assist
individuals with completing their survey.
NSCH Participation
Participation in the NSCH is voluntary. In 2018 and 2019, there were a total of
59,963 surveys conducted (CAHMI, 2020). Households in the United States were
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randomly selected and contacted to ascertain whether a child under 18 years resided in
the house. If multiple children resided in the house, one child was randomly chosen to be
the focus of the survey. The parent or guardian of the child who knew the most
information regarding the child’s health participated in the survey. Financial incentives
were offered to participate in the survey.
Data Collection
The NSCH survey required an initial screener questionnaire to assess whether a
child under 18 resided in the household (United States Census Bureau, 2020). If a child
was identified, the household was offered to participate in the survey by completing the
topical questionnaire. In 2018, data were collected from June to January (CAHMI, 2019).
The initial sample included 176,052, of which 30,530 topical questionnaires were
completed. Responses to the survey were captured through a web-based platform, phone
interview, or returned through the mail. One parent or guardian who was aware of the
child’s health was asked to complete the survey. Respondents to the survey were 63%
mothers, 28% fathers, 6% relatives or caregivers, and 3% not identified. The survey took
39 minutes to complete.
In 2019, the survey was conducted from June to January (CAHMI, 2020). The
initial sample included 180,000 households, of which 29,433 topical questionnaires were
completed. The internet, paper, and phones were the tools used to collect the data for the
survey. Respondents to the survey were 62% mothers, 30% fathers, 7% relatives or
caregivers, and 1% not identified. The survey took 37 minutes to complete.
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Accessing the NSCH Data
The NSCH data set is a publicly available resource. Request for the NSCH data
sets can be made online by completing the request form. Data sets include all records and
variables from the survey. A formatted and labeled file is provided that can be utilized in
SPSS. Codebooks for the survey are provided online.
Instrumentation
The NSCH is an annual cross-sectional, address-based survey that collects
information on the physical and mental health of children aged 0-17 years in the United
States (CAHMI, 2019). The survey has gone through numerous revisions since its
inception in 2003. Since 2016, the survey has become an annual assessment conducted by
the Health Resources and Service Administration’s Maternal and Child Health Bureau.
The screener questionnaire consists of two sections. The first section focuses on assessing
the presence of children within the households, and the subsequent section assesses the
demographics of any children. Once it is determined that a child is present, surveys can
be completed using the web, paper, or telephone. The web survey was programmed using
the U.S. Census Bureau Centurion system for internet data collection (United States
Census Bureau, 2020). The web-based interview was self-administered by the
respondent. Verification steps were implemented to ensure accuracy. Paper instruments
were designed to match the web-based survey to minimize the influence of mode on
responses. Pre-populated paper surveys with the child’s name and sex were mailed to the
respondent for completion upon request. A national call center was provided for
individuals with questions on the survey or those that preferred to complete it over the
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phone with an interviewer. Additionally, email assistance for questions on the survey was
provided for respondents.
Operationalization of Variables
Operationalizing variables for a study refer to the definition and measurement of
the variables. In the current study, the independent variables are parental education,
parental employment, and health insurance coverage. These variables were assessed for
an association to the dependent variables of anxiety, depression, and behavioral issues.
Parental education (Table 1) measured the highest level of education among reported
adults. The variable was defined as less than high school, high school, and more than
high school. Parental employment (Table 2) was categorized as binary in which the
primary adult caregiver was asked whether they were employed 50 out of the past 52
weeks. Health insurance coverage-mental or behavioral needs (Table 3) measured
whether the insurance plan offered benefits or covered services that meet these needs.
The dependent variables (Table 4) anxiety, depression, and behavioral issues
followed a similar measurement format and coding. Parents were asked to report whether
they have been told that their child suffered from one of these comorbid conditions.
Responses were binary with 1=Yes and 2=No. Gender (Table 5) was the covariate used
in this study. The parent or guardian recorded a binary response of 1=male and 2=female.
Table 1
Parental Education
Code Definition
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1

Less than high school

2

High school or GED

3

Some college

4

College degree or higher

Table 2
Parental Employment
Code

Definition

1

Yes

2

No

Table 3
Health Insurance Coverage-Mental Behavioral Needs
Code

Definition

1

Always

2

Usually

3

Sometimes

4

Never

Table 4
Dependent Variables
Variable

Survey question

Coding
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Anxiety
Depression
Behavioral issues

Has a doctor or other health care provider ever
told you that this child has anxiety problems?
Has a doctor or other health care provider ever
told you that this child has depression?
Has a doctor, other health care provider, or
educator ever told you that this child has
behavioral or conduct problems?

1=Yes
2=No
1=Yes
2=No
1=Yes
2=No

Table 5
Covariate Variable-Gender
Code

Definition

1

Male

2

Female

Data Analysis Plan
SPSS version 25 was utilized to analyze the NSCH dataset for this study. The
2018 and 2019 combined data sets were requested and downloaded into the software
program. This study will assess three sets of questions and hypotheses:
RQ1: Is there a relationship between household education level and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues) among
children with autism when accounting for gender?
H01: There is no relationship between household education level and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues)
among children with autism when accounting for gender.
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Ha1: There is a relationship between household education level and the prevalence
of a comorbid condition (depression, anxiety, behavioral issues) among children
with autism when accounting for gender.
RQ2: Is there a relationship between household employment status and the
prevalence of a comorbid condition (depression, anxiety, behavioral) among children
with autism when accounting for gender?
H02: There is no relationship between household employment status and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues)
among children with autism when accounting for gender.
Ha2: There is a relationship between household employment status and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues)
among children with autism when accounting for gender.
RQ3: Is there a relationship between health insurance coverage for mental health
services and the prevalence of a comorbid condition (depression, anxiety, behavioral
issues) among children with autism when accounting for gender?
H03: There is no relationship between health insurance coverage for mental health
services and the prevalence of a comorbid condition (depression, anxiety,
behavioral issues) among children with autism when accounting for gender.
Ha3 There is a relationship between health insurance coverage for mental health
services and the prevalence of a comorbid condition (depression, anxiety,
behavioral issues) among children with autism when accounting for gender.
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A descriptive statistical analysis was conducted for the variables ASD, diagnosis,
anxiety, depression, behavioral issues, parental education, parental employment, health
insurance coverage for mental health services, and gender. Frequencies and confidence
intervals for these variables were assessed. The next step in the study was to conduct an
inferential analysis. This included conducting a simple logistic regression and multiple
logistic regression to determine an odds ratio. The simple logistic regression was
performed to evaluate the odds ratio between the independent variables and the outcome
variable (Stoltzfus, 2011). Odds ratios are often used in cross-sectional studies that seek
to measure an association between exposure and outcome (Szumilas, 2010). The odds
ratio assesses the effect size between the given variables in the analysis. A multiple
logistic regression analysis was conducted to evaluate the effect of multiple predictor
factors, both continuous or categorical, on a single dichotomous variable (Ranganathan et
al., 2017). A p-value of 0.05 or below was used to determine whether a statistically
significant relationship exists between the test variables. In the current study, simple
logistic regression was performed to evaluate a relationship between the independent
variables, parental education, parental employment, health insurance coverage, and the
parental reporting of comorbid conditions in children with ASD. Multiple logistic
regression assessed the relationship between the independent variables, parental
education, parental employment, health insurance coverage, and the reporting of
comorbid conditions for ASD children while controlling for gender. This study meets the
assumptions of logistic regression analysis as described by Stoltzfus (2011), including a
having binary dependent variable, observations that are independent of each other, and a
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large sample size. The tests chosen, including multiple logistic regression, align with the
study purpose to evaluate the association between a dichotomous dependent variable and
multiple independent variables (Ranganathan et al., 2017).
Threats to Validity
Internal validity examines a study’s trustworthiness by assessing how a study was
designed and evaluated, including considering the role of bias throughout the study
(Andrade, 2018). The NSCH dataset requires parents or guardians to recall whether the
child was previously diagnosed with anxiety, depression, or behavioral issues.
Additionally, respondents may be unwilling to share personal information as the NSCH
survey inquires on intimate topics and medical issues. The potential for recall bias and
response bias threatens the internal validity of this study.
External validity examines the generalizability of the study results to broader
populations (Andrade, 2018). The variables for assessment in the NSCH survey were
limited to the questions asked by the interviewer. Additional factors to consider in
assessing the validity are the tools used to conduct the survey. Individuals in a low SES
may not have access to the web or phones, including landlines or cellular. These
limitations may impact the external validity of the study results.
Researchers can take steps to minimize the threats to the validity for their studies.
These steps include ensuring that interviewers are adequately trained before conducting
interviews with research subjects to ensure consistency. Training of interviewers was an
element of the NSCH survey (United States Census Bureau, 2020). The NSCH survey is
a validated and tested tool that has been conducted yearly since 2016. The Data Resource
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Center for Child & Adolescent Health provides many details on the NSCH survey to
minimize potential threats to validity, including sampling process, methodology report,
and source and accuracy statement.
Ethical Procedures
Despite being a survey focused on children aged 0-17 years of age, a parent or
guardian was administered the survey to complete on the health of the child.
Confidentiality was maintained throughout the process, and information on the child and
parent has been de-identified (United States Census Bureau, 2020). All personnel that
come into contact with confidential information are required to sign a nondisclosure
affidavit. Individuals participating in the survey were informed of the survey procedures
and protocols, including the survey’s voluntary nature. Institutional review board (IRB)
approval through Walden University will be obtained before evaluating the dataset.
Ethical procedures outlined by IRB will be strictly adhered to. The IRB process will
certify that this study does not pose any ethical concerns. Data from the survey will be
kept on an external hard drive and will not be accessible to outside individuals.
Summary
This study was conducted to examine whether there is an association between
SES, health insurance coverage for mental health services, and comorbid conditions in
children with ASD. A quantitative cross-sectional design was undertaken utilizing data
from the NSCH survey. An application to use the dataset from the NSCH survey was
submitted and approved. The secondary data was loaded into SPSS for analysis. Multiple
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logistic regression was conducted with the described variables. IRB approval through
Walden University will ensure ethical guidelines and protocols are followed.
Chapter 4 will provide the results of the study. An explanation of the procedures
undertaken with the descriptive statistics and data analysis will be provided. Additionally,
the results of the simple logistic regression will be explained.
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Chapter 4: Results
Introduction
The purpose of this quantitative cross-sectional study was to assess for
relationships between parental education, parental employment, health insurance
coverage for mental health services, and the parental reporting of comorbid conditions in
children with ASD. Evaluating and identifying if relationships exist between these
variables may educate public health officials regarding the disparities that exist by SES
and inform on strategies or interventions to mitigate the problem. An evaluation of
secondary data from the NSCH was used for this study. In this chapter, information on
the data collection for the survey is provided along with a descriptive analysis of the
study population’s demographics. The results are reported for the inferential statistical
analysis as they relate to the research questions and hypotheses. The chapter concludes
with a summary of the findings.
Research Questions and Hypotheses
The following research questions and hypotheses were created to assess for
potential relationships between parental education, parental employment, health
insurance coverage, and the reporting of comorbid conditions in children with ASD:
RQ1: Is there a relationship between household education level and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues) among
children with autism when accounting for gender?
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H01: There is no relationship between household education level and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues)
among children with autism when accounting for gender.
Ha1: There is a relationship between household education level and the prevalence
of a comorbid condition (depression, anxiety, behavioral issues) among children
with autism when accounting for gender.
RQ2: Is there a relationship between household employment status and the
prevalence of a comorbid condition (depression, anxiety, behavioral) among children
with autism when accounting for gender?
H02: There is no relationship between household employment status and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues)
among children with autism when accounting for gender.
Ha2: There is a relationship between household employment status and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues)
among children with autism when accounting for gender.
RQ3: Is there a relationship between health insurance coverage for mental health
services and the prevalence of a comorbid condition (depression, anxiety, behavioral
issues) among children with autism when accounting for gender?
H03: There is no relationship between health insurance coverage for mental health
services and the prevalence of a comorbid condition (depression, anxiety,
behavioral issues) among children with autism when accounting for gender.
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Ha3: There is a relationship between health insurance coverage for mental health
services and the prevalence of a comorbid condition (depression, anxiety,
behavioral issues) among children with autism when accounting for gender.
Data Collection
For this study, the NSCH 2018-2019 combined study served as the source for the
data. The NSCH survey required an initial screener questionnaire to assess whether a
child under 18 resided in the household (United States Census Bureau, 2020). If a child
was identified, the household was offered to participate in the survey by completing the
topical questionnaire. In 2018, data was collected from June to January (CAHMI, 2019).
The initial sample included 176,052, of which 30,530 topical questionnaires were
completed. Responses to the survey were captured through a web-based platform, phone
interview, or the mail. One parent or guardian who was aware of the child’s health was
asked to complete the survey. Respondents to the survey were 63% mothers, 28% fathers,
6% relatives or caregivers, and 3% not identified. In 2019, the survey was conducted
from June to January (CAHMI, 2020). The initial sample included 180,000 households,
of which 29,433 topical questionnaires were completed. Respondents to the survey were
62% mothers, 30% fathers, 7% relatives or caregivers, and 1% not identified.
IRB approval from Walden University was obtained before obtaining the
secondary dataset. The NSCH data set was coded to assess each research question. The
following are baseline descriptive and demographic characteristics for the 2018-2019
NSCH. The gender breakdown for the combined survey was 52.2% male and 47.8%
female. The primary language of the households surveyed was English (93%), and the
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ethnicities consisted of White/non-Hispanic (69.2%), Hispanic (11.9%), Black/nonHispanic (6.4%), and other/multi-racial (12.5%).
The study’s covariates were children with ASD, comorbid conditions, parental
education, parental employment, health insurance coverage for mental health services,
and gender. In Table 6, the frequencies for these covariates from the total sample
population are provided. For this study, the comorbid conditions consisting of anxiety,
depression, and behavioral issues were combined and coded as having or not having one
or more of these comorbid conditions.
The estimated parental-reported prevalence rate for ASD is 1 in 40 (Kogan et al.,
2018). In Table 1, the ASD population for the survey was 2.7%, providing an equitable
sample that is representative of the U.S. population and aligning with the estimates. No
discrepancies with the data collection described in chapter 3 have been identified.
Results
Descriptive Statistics
In the 2018-2019 combined survey, 59,963 surveys were completed from 50
states, including the District of Columbia, representing an equitable distribution across
the United States (CAHMI, 2020). A descriptive analysis was conducted, which included
the frequencies and the percentage of the total population and the population of children
with ASD with or without the reporting of a comorbid condition. The following is
provided in the descriptive analysis: children with ASD, ASD with comorbid conditions,
parental educational level, parental employment, and health insurance coverage for
mental health services. Additionally, descriptive statistics are provided for the covariates
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of gender. ASD was reported in 1,692 of the survey study subject participants. The 1,692
children diagnosed with ASD in the NSCH represent the target population used in this
analysis.
Table 6
NSCH Demographics for Study Covariates
Covariate

Frequency

%

Total population

59,963

100

Male

31,300

52.2

Female

28663

47.8

1,692

2.7

Depression

3,165

5.3

Anxiety

6,693

11.2

Behavioral problems

4,889

8.2

Less than high school

1,498

2.5

High school or GED

7,873

13.1

Some college

14,139

23.6

College or higher

36,453

60.8

54,319

90.6

4,327

7.2

Always

5,292

8.8

Usually

3,175

5.3

Sometimes

1,754

2.9

Gender

ASD
Comorbid condition

Household education level

Household employment
One adult caregiver employed at least 50 of
past 52 weeks-Yes
One adult caregiver employed at least 50 of
past 52 weeks-No
Health insurance coverage-mental health services
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Never

1,329

2.2

Comorbid Conditions
Table 6 provides the frequencies and percentages of the children from the total
population who report having anxiety, depression, or behavioral issues. Comorbid
conditions were re-coded for the target population to answer the research question
evaluating children with ASD with and without comorbid conditions. These conditions
are provided individually and in their recoded form in Table 7.
Table 7
ASD and Comorbid Conditions
Covariate

Frequency

%

ASD population

1,692

2.7

Depression

336

19.7

Anxiety

852

50.1

Behavioral problems

959

56.3

ASD and one or more comorbid
condition

1,253

74.1

ASD with no comorbid
condition

439

25.9

ASD and comorbid condition

Socioeconomic Status and Health Insurance Coverage
Table 6 provides the frequencies and percentages for educational level,
employment status, and health insurance coverage for the total population of the NSCH
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survey. Table 8 provides the frequencies and percentages of the recoded ASD comorbid
condition variable for each independent variable. SES was defined as parental
employment status (children who live in a household where one of the adult primary
caregivers is employed at least 50 out of the past 52 weeks) and parental education level
(less than high school, high school or GED, some college, and college degree or higher).
Health insurance coverage was defined as evaluating how often health insurance offered
benefits or covered services that meet the child’s mental or behavioral health needs
(always, usually, sometimes, and never).
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Table 8
ASD Demographics for Study Covariates by Frequency of Comorbidities

Frequency

One or
No
No
more
comorbid comorbid
comorbid %
Frequency %

Less than high school

25

2.0

12

2.7

High school or GED

178

14.2

66

15

Some college

390

31.1

112

25.5

College or higher

660

52.7

249

56.7

One adult caregiver
employed at least 50
of past 52 weeks-Yes

1,036

82.7

376

85.6

One adult caregiver
employed at least 50
of past 52 weeks-No

192

15.3

52

11.8

Always

428

34.2

110

25.1

Usually

312

24.9

62

14.1

Sometimes

223

17.8

35

8.0

Never

66

5.3

21

4.8

Covariate

One or more
comorbid

Household education level

Household employment

Health insurance coveragemental health services

Covariates
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As a result of males reporting a higher incidence of ASD than females, gender
was identified as a covariate for this analysis (Gockley et al., 2015). Table 6 reported the
frequency and percentages of gender in the total NSCH population and Table 9 reports
the frequency and percentage of gender for the ASD population from the NSCH survey.
Table 9
Gender for ASD Population
Covariate

Frequency

%

Male

1,345

79.5

Female

347

20.5

Gender

Statistical Assumptions
This study used simple logistic regression and multiple logistic regression to
address the research questions. Assumptions for logistic regression include independence
of errors, linearity in the logit for continuous variables, multicollinearity (Stoltzfus,
2011). It is assumed that the outcome variable will have a linear relationship with the
predictor variable in ordinary regression models. When conducting logistic regression,
variables are categorical violating this assumption. Logit or log data can be used to
control for this.

65
Logistic Regression
Simple Logistic Regression
A simple logistic regression analysis was performed to evaluate whether parental
education, parental employment, and health insurance coverage had a relationship
between the reporting of comorbid conditions in children with ASD. For this analysis, the
significance values were set at p<0.05, and confidence intervals were set at 95% for the
upper and lower limits.
Parental Education and ASD Comorbidities
RQ1: Is there a relationship between household education level and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues) among
children with autism?
H0: There is no relationship between household education level and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues)
among children with autism.
Ha: There is a relationship between household education level and the prevalence
of a comorbid condition (depression, anxiety, behavioral issues) among children
with autism.
A simple logistic regression analysis was performed to evaluate whether a
relationship existed between parental education level and the prevalence of a comorbid
condition among children with ASD. Using a college degree or higher as the reference
standard, the unstandardized Beta weight for the predictor variable less than high school
were; B=-.241, S.E.=.359, Wald=.450, p=.502. The unstandardized Beta weight for high
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school or GED were B=.017, S.E.=.162, Wald=.011, p=.915. The unstandardized Beta
weight for some college education was B=.273, S.E.=.130, Wald=4.373, p=.037. The
estimated odds ratio indicates a significantly higher odds of approximately 31%
[Exp(B)=1.314, 95% CI (1.017, 1.697)] for reporting a comorbid condition based on
some college education compared to having a college degree. The results are reported
with the constant in Table 10.
Table 10
Logistic Regression for Parental Education and ASD Comorbidity

B
Step Education
1a
Less than high
school
High school or
GED
Some college
Constant

S.E.

Wald df
5.383 3
.450 1

-.241

.359

.017

.162

.011

1

.273

.130

4.373

.975

.074 171.790

Sig.
.146
.502

95% C.I.for
EXP(B)
Exp(B) Lower Upper
.786

.389

1.588

.915

1.017

.740

1.398

1

.037

1.314

1.017

1.697

1

.000

2.651

a. Variable(s) entered on step 1: Highest level of education among reported adults.
Parental Employment and ASD Comorbidities
RQ2: Is there a relationship between household employment status and the
prevalence of a comorbid condition (depression, anxiety, behavioral) among children
with autism?
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H0: There is no relationship between household employment status and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues)
among children with autism.
Ha: There is a relationship between household employment status and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues)
among children with autism.
A simple logistic regression analysis was performed to evaluate whether a
relationship existed between parental employment and the prevalence of a comorbid
condition among children with ASD and was found to be non-significant. The
unstandardized Beta weight for the predictor variable was B=.293, S.E.=.168,
Wald=3.053, p=.081. The results are reported with the constant in Table 11.
Table 11
Logistic Regression for Employment and ASD Comorbidity
95% C.I.for
EXP(B)
Employment
Constant

B
S.E.
.293 .168
1.014

Wald
3.053

.060 283.393

df

Sig. Exp(B) Lower Upper
1 .081 1.340
.965
1.861
1

.000

2.755

a. Variable(s) entered on step 1: Children who live in households where one of the adult primary
caregiver employed at least 50 out of the past 52 weeks.
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Heath Insurance Coverage
RQ3: Is there a relationship between health insurance coverage for mental health
services and the prevalence of a comorbid condition (depression, anxiety, behavioral
issues) among children with autism?
H0: There is no relationship between health insurance coverage for mental health
services and the prevalence of a comorbid condition (depression, anxiety,
behavioral issues) among children with autism.
Ha: There is a relationship between health insurance coverage for mental health
services and the prevalence of a comorbid condition (depression, anxiety,
behavioral issues) among children with autism.
A simple logistic regression analysis was performed to evaluate whether a
relationship existed between health insurance coverage for mental health services and the
prevalence of a comorbid condition among children with ASD. Using always having
mental health insurance coverage as the reference standard, the unstandardized Beta
weight for the predictor variable usually having health insurance were B=.257, S.E.=.175,
Wald=2.151, p=.142. The unstandardized Beta weight for the predictor variable
sometimes having mental health insurance coverage were B=.493, S.E.=.211,
Wald=5.468, p=.019. The estimated unadjusted odds ratio indicates a significantly higher
odds of approximately 64% [Exp(B)=1.638, 95% CI (1.083, 2.476)] for reporting a
comorbid condition based on sometimes having health coverage compared to always
having health coverage. The unstandardized Beta weight for the predictor variable never
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has coverage for mental health insurance were B=-.214, S.E.=.272, Wald=.614, p=.433.
These results are reported with the constant in Table 12.
Table 12
Logistic Regression for Health Insurance and ASD Comorbidity
95% C.I.for
EXP(B)
B
Step 1

a

S.E.

Health
insurance
Usually

Wald
8.183

df

Sig. Exp(B) Lower
3 .042

Upper

.257 .175

2.151

1

.142

1.293

.917

1.824

Sometimes

.493 .211

5.468

1

.019

1.638

1.083

2.476

Never

-.214 .272

.614

1

.433

.808

.474

1.378

Constant

1.359 .107 161.534

1

.000

3.891

a. Variable(s) entered on step 1: Health Insurance - Cover Mental Behavioral Needs.

Multiple Logistic Regression
A multiple logistic regression analysis was performed to evaluate whether the
independent variable of parental education, parental employment, and health insurance
coverage for mental health services could predict the reporting of a comorbid condition in
children with ASD when adjusting for gender. For this analysis, the significance values
were set at p<0.05, and confidence intervals were set at 95% for the upper and lower
limits. Nagelkerke R2 Square was used to calculate any variations.
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Parental Education and ASD Comorbidities
RQ1: Is there a relationship between household education level and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues) among
children with autism when accounting for gender?
H0: There is no relationship between household education level and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues)
among children with autism when accounting for gender.
Ha: There is a relationship between household education level and the prevalence
of a comorbid condition (depression, anxiety, behavioral issues) among children
with autism when accounting for gender.
Multiple logistic regression was performed to evaluate whether parental education
level, while controlling for gender, predicted comorbid conditions in children with ASD
from the NSCH survey. The outcome of interest was the reporting of comorbidities in
children with ASD. Parental education level and gender were the potential predictor
variables. The Hosmer-Lemeshow goodness-of-fit was not significant (p=.171),
indicating that the model is correctly specified. The -2-log likelihood=1928.914 and the
Nagelkerke R Square =.007. The model depicted in Table 11 resulted in the independent
variable gender demonstrating non-significance (p=.092). Using a college degree or
higher as the reference standard, the unstandardized Beta for less than high school was
B=-.287, S.E. .361, Wald=.633, p=.426. The unstandardized Beta for high school or GED
were B=.004, S.E.=.163, Wald=.001, p=.979. The unstandardized Beta for some college
education was B=.268, S.E.=.131, Wald=4.207, p=.040. The estimated odds ratio
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indicates a significantly higher odds of 31% [Exp(B)=1.307, 95% CI 1.012, 1.689)] for
reporting a comorbid condition based on some college compared to having a college
degree or higher when controlling for gender (Female gender was the reference
category). The results are reported in Table 13.
Table 13
Multiple Logistic Regression for Education and ASD Comorbidity Controlling for
Gender
95% C.I.for
EXP(B)
B
Step 1

a

Education
Less than high
school
High school or
GED
Some college

S.E.

Wald df Sig. Exp(B) Lower
5.514
3 .138
.633
1 .426
.751
.370

Upper

-.287

.361

1.522

.004

.163

.001

1

.979

1.004

.730

1.381

.268

.131

4.207

1

.040

1.307

1.012

1.689

Male gender

-.241

.143

2.836

1

.092

.786

.593

1.040

Constant

1.173

.140

69.785

1

.000

3.233

a. Variable(s) entered on step 1: Highest level of education among reported adults, Sex of
the child.
Parental Employment and ASD Comorbidities
RQ2: Is there a relationship between household employment status and the
prevalence of a comorbid condition (depression, anxiety, behavioral) among children
with autism when accounting for gender?
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H0: There is no relationship between household employment status and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues)
among children with autism when accounting for gender.
Ha: There is a relationship between household employment status and the
prevalence of a comorbid condition (depression, anxiety, behavioral issues)
among children with autism when accounting for gender.
Multiple logistic regression was performed to evaluate whether parental
employment while controlling for gender predicted comorbid conditions in children with
ASD from the NSCH survey. The outcome of interest was the reporting of comorbidities
in children with ASD. Parental employment and gender were the potential predictor
variables. The Hosmer-Lemeshow goodness-of-fit was not significant (p=.884),
indicating the model is correctly specified. The -2-log likelihood=1886.739 and the
Nagelkerke R Square=.005. The model resulted in the independent variable gender
demonstrating non-significance (p=.107). The unstandardized Beta weight for the
predictor variable was B=.282, S.E.=.168, Wald=2.824, p=.093. The results are reported
in Table 14.
Table 14
Multiple Logistic Regression for Employment and ASD Comorbidity Controlling for
Gender

Step 1

a

Employment
Male gender

B
.282
-.234

S.E. Wald
.168 2.824
.145 2.603

95% C.I.for
EXP(B)
df Sig. Exp(B) Lower Upper
1 .093 1.326
.954
1.842
1 .107
.791
.595
1.052

73
Constant

1.204

.134 81.157

1

.000

3.333

a. Variable(s) entered on step 1: Children who live in households where one of the
adult primary caregiver employed at least 50 out of the past 52 weeks, Sex of the
child.
Health Insurance Coverage and ASD Comorbidities
RQ3: Is there a relationship between health insurance coverage for mental health
services and the prevalence of a comorbid condition (depression, anxiety, behavioral
issues) among children with autism when accounting for gender?
H0: There is no relationship between health insurance coverage for mental health
services and the prevalence of a comorbid condition (depression, anxiety,
behavioral issues) among children with autism when accounting for gender.
Ha: There is a relationship between health insurance coverage for mental health
services and the prevalence of a comorbid condition (depression, anxiety,
behavioral issues) among children with autism when accounting for gender.
Multiple logistic regression was performed to evaluate whether health insurance
coverage for mental health services while controlling for gender predicted comorbid
conditions in children with ASD from the NSCH survey. The outcome of interest was the
reporting of comorbidities in children with ASD. Health insurance coverage and gender
were potential predictor variables. The Hosmer-Lemeshow goodness-of-fit was not
significant (p=.964), indicating the model is correctly specified. The -2-log likelihood
=1179.366 and the Nagelkerke R Square=.014. The model resulted in the independent
variable gender demonstrating non-significance (p=.114). Controlling for gender, the
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predictor variable of health insurance coverage in this multiple logistic regression
contributed to the model. Using always having mental health insurance coverage as the
reference standard, the unstandardized Beta weight for the predictor variable usually
having health insurance were B=.258, S.E.=.176, Wald=2.154, p=.142. The
unstandardized Beta weight for the predictor variable sometimes having mental health
insurance coverage were B=.498, S.E.=.211, Wald=5.570, p=.018. The estimated
unadjusted odds ratio indicates a significantly higher odds of approximately 65%
[Exp(B)=1.646, 95% CI (1.088, 2.489)] for reporting a comorbid condition based on
usually having health insurance compared to always having health insurance coverage
when controlling for gender. The unstandardized Beta weight for the predictor variable
never has coverage for mental health insurance were B=-.210, S.E.=.273, Wald=.595,
p=.441. These results are reported in Table 15.
Table 15
Multiple Logistic Regression for Health Insurance Coverage and ASD Comorbidity
Controlling for Gender

B
Step 1

a

S.E.

95% C.I.for
EXP(B)
Exp(B) Lower Upper

Wald df
8.247
3

Sig.
.041

1
1
1
1

.142
.018
.441
.114

1.294
1.646
.810
.736

1

.000

4.983

Health
insurance
Usually
.258 .176 2.154
Sometimes .498 .211 5.570
Never
-.210 .273
.595
Male
-.307 .194 2.502
gender
Constant
1.606 .192 70.042

.917
1.088
.475
.503

1.825
2.489
1.383
1.076
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a. Variable(s) entered on step 1: Health Insurance - Cover Mental Behavioral Needs,
Sex of the child.
Summary
This study evaluated whether the independent variables of parental education,
parental employment, and health insurance coverage for mental health services are
associated with the parental reporting of comorbidities in children with ASD from the
NSCH survey. The adjusted odds ratio demonstrated a positive relationship between the
independent variable of parental education and the dependent variable of comorbid
conditions in children with ASD. As a result, the alternate hypothesis stating that there is
a relationship between parental education and the parental reporting of comorbid
conditions in children with ASD when adjusting for gender is supported. Parental
employment did not demonstrate a statistically significant relationship with the parental
reporting of comorbid conditions in children with ASD. For the variable parental
education, the null hypothesis stating that there is no relationship between parental
employment and comorbid conditions in children with ASD is supported. The adjusted
odds ratio demonstrated a positive relationship between the independent variable of
health insurance coverage for mental health services and the dependent variable of
comorbid conditions in children with ASD. Thus, the alternative hypothesis stating that
there is a relationship between health insurance coverage for mental health services and
the parental reporting of comorbid conditions in children with ASD when accounting for
gender is supported.
The findings from this analysis demonstrated that parental education and health
insurance coverage for mental health services have a significant relationship with the
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parental reporting of comorbid conditions in children with ASD. Due to the differences in
diagnosis between boys and girls, gender was considered as a confounding variable.
Gender was not identified in this study to be significantly associated with the reporting of
comorbid conditions. Overall, this study’s findings identified an association between
parental education and health insurance coverage for mental health services and
comorbid conditions in children with ASD.
Chapter 5 will interpret the findings of this analysis and assess potential
implications for social change. Additionally, I will discuss the conclusions of this study
and how they may inform future research projects.
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Chapter 5: Discussion, Conclusions, and Recommendations
Introduction
The concept of autism was first described in the literature as early as the 1900s to
describe a subset of schizophrenic patients (Evans, 2013). It was not until the 1980s that
“infantile autism” was added to the Diagnostic and Statistical Manual of Mental
Disorders. Today, the term has evolved to be known as ASD, which is more
representative of the condition. The parent-reported prevalence of US children with ASD
is estimated at 1 in 40 and has been steadily increasing in recent years (Kogan et al.,
2018). Improvements in diagnostic methods, parental awareness, and an increase in
patient advocacy groups have been cited as reasons for an increase in ASD cases
worldwide. The exact cause of ASD is unknown. Environmental or genetic factors have
been postulated to play a role in the etiology of ASD (Rylaarsdam & Guemez-Gamboa,
2019). There is no cure for ASD; treatment for ASD may include counseling, medication,
or specialized education (Elder et al., 2017). Exacerbating the public health concern of
ASD are the associated comorbid conditions associated with ASD, including depression,
anxiety, and behavioral issues (Greenlee et al., 2020). These comorbid conditions can
impact individuals with ASD throughout their lifetime, impacting their ability to
complete their education or maintain employment. Socioeconomic factors such as
parental employment and parental education can influence a timely diagnosis and
appropriate treatment for ASD (Durkin et al., 2017). A lack of or inadequate health
insurance coverage is an additional factor affecting the quality of care for children with
ASD (Kogan et al., 2008). A gap in the literature that exists is an evaluation of the role
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that SES factors such as parental employment, household education, and health insurance
coverage for mental health issues have on the reporting of comorbid conditions in
children with ASD.
The purpose of this quantitative, nonexperimental study was to evaluate whether
there was an association between SES and the reporting of comorbid conditions in
children with ASD. Parental employment and household education have been identified
as components of SES (Yang et al., 2020). Health insurance coverage is an essential
component to receiving optimal healthcare and reducing health inequities (Washington,
2001). SES is one of many factors that can lead to disparities in care in the general
population (Fiscella & Williams, 2004). Family SES can significantly impact the quality
of care, treatment, and diagnosis for children with ASD (Delobel-Ayoub et al., 2015;
Durkin et al., 2017; Thomas et al., 2012; Yang et al., 2020; Yu et al., 2020). Children
with ASD are significantly impacted by comorbid conditions such as anxiety, depression,
and behavioral issues (DeFilippis, 2018; Hill et al., 2014; Uljarevic et al., 2016).
According to Simonoff (2008), 70% of ASD children are impacted with one comorbid
condition, and 41% are affected by two or more comorbid conditions. It is not clear in the
literature whether there is an association between SES and the reporting of comorbid
conditions in children with ASD. Understanding whether an association exists can lead to
the development of strategies to address potential disparities in care and improve the
quality of life for children with ASD. This study evaluated whether associations existed
between SES factors and the reporting of comorbid conditions in children with ASD.
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This analysis was conducted using data from the NSCH survey conducted in 2018
& 2019 (CAHMI, 2020). A total of 59,963 surveys were conducted during this period,
providing the data needed to evaluate for a relationship between SES factors and the
reporting of comorbid conditions in children with ASD. This study demonstrated that
parental education had a significant role in the reporting of comorbid conditions in
children with ASD. When a parent or a guardian of a child with ASD had some college
education, there was a significantly higher odds of the child reporting a comorbid
condition compared to children with ASD who resided in a household where the parent or
guardian had a college degree or higher. Health insurance coverage for mental health
services also proved to be significantly associated with the reporting of comorbid
conditions in children with ASD. There were significantly higher odds of reporting a
comorbid condition in children that reporting sometimes having health insurance
coverage for mental health services compared to those who always had health insurance
coverage for mental health services. The parent or guardian’s employment status did not
significantly impact the reporting of a comorbid condition in children with ASD.
Interpretation of the Findings
Based on the estimated parent-reported prevalence of US children with ASD of 1
in 40 (Kogan et al., 2018) and the number of surveys conducted in the 2018-2019
combined NSCH of 59,963 (CAHMI, 2020), it is estimated that the sample size will be
approximately 1,500 children with ASD in the NSCH survey. As provided in Table 7, the
ASD population from the NSCH survey was 1,692 (2.7%), aligning with the US
population’s estimates.

80
Based on the descriptive statistics provided in Table 7, 74.1% of children with
ASD were affected by one or more comorbid conditions. According to the literature,
children with ASD are often impacted with comorbid conditions such as anxiety,
depression, and behavioral issues (Sanchack & Thomas, 2016). These mental healthrelated conditions can have significant consequences for individuals with ASD, such as
suicidality (Hirvikoski et al., 2016; Raja et al., 2011). Although there may be many
comorbid conditions impacting children with ASD, the definition of comorbid conditions
in this study was limited to anxiety, depression, and behavioral issues.
Not all SES factors in this study demonstrated an association with comorbid
conditions. The multiple logistic regression analysis performed for the variable parental
employment did not indicate an association with the reporting of comorbid conditions in
children with ASD when adjusting for gender. The multiple logistic regression analysis
demonstrated that the parent or guardian’s education level was significantly associated
with the reporting of comorbid conditions in children with ASD when adjusting for
gender. If the parent or guardian had some college education, the odds of the child with
ASD having a comorbidity was 31% higher (p=0.040) when compared to children whose
parents had a college education or higher. The multiple logistic regression analysis
performed for the variable health insurance coverage for mental health benefits
demonstrated an association with the reporting of comorbid conditions in children with
ASD when adjusting for gender. In individuals whose health insurance sometimes
covered mental health benefits, the odds of the child with ASD having a comorbid
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condition were 64% higher (p=0.018) when compared with individuals that always had
health insurance coverage for mental health benefits.
The results of this study suggest that when children with ASD live in households
with lower parental education level and inconsistent health insurance coverage for mental
health benefits, there is an increased risk of the parental reporting of a comorbid
condition. EST served as the guiding theory for this study. According to Bronfenbrenner
(1977), a child’s environment and their interactions within the various systems that
comprise the theory may impact their behavior and development. The SES of a household
has been demonstrated in this study to increase the risk of developing a comorbid
condition such as anxiety, depression, or behavioral issues. Parental educational
attainment, a component of the microsystem, can significantly impact the probability of a
comorbid condition in children with ASD. Additionally, health insurance coverage for
mental health benefits, a component of the macrosystem, was demonstrated to be
associated with comorbid conditions in children with ASD.
Limitations of the Study
There are several limitations to this study that need to be considered when
interpreting its findings. By utilizing a secondary data set, the NSCH survey, there may
be bias related to the diagnosis of ASD and subsequent comorbid conditions. It cannot be
determined if the child still has the various comorbid conditions analyzed, which would
impact the internal validity of the results. Additionally, the cross-sectional study design
cannot determine causation. This study assessed for associations between SES factors and
comorbid conditions in children with ASD. It cannot be ascertained whether these SES
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factors cause these comorbidities. The NSCH survey is a self-reported survey conducted
with a child’s parent or guardian. Self-reported data may decrease the external validity
due to recall bias or responder bias (Tripepi et al., 2010). Recall bias may result from an
individual not remembering a given diagnosis, and the responder bias may be due to the
respondent answering the question the way they believe the researcher wants them to
rather than providing factual information. Parents who cannot recall a diagnosis may lead
to an underrepresentation of the samples evaluated in this study.
Generalizability impacts the external validity of this study (Andrade, 2018).
Despite this study being conducted in all 50 states, including the District of Columbia, the
reported study results may not be generalizable to all populations. The NSCH was
primarily conducted via the web, which may have biased the sample toward higherincome households that could afford internet service.
Recommendations
Additional research will be required to verify the findings from this study
regarding the role that SES factors have on the reporting of comorbid conditions in
children with ASD. Despite parental education and health insurance coverage
demonstrating an association with the reporting of comorbidities, future research should
examine additional risk factors that may be involved, including the child’s age and race.
Although employment did not demonstrate an association with the reporting of comorbid
conditions, future research is warranted to confirm this finding considering the majority
of individuals within the NSCH sample studied were employed.
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The current study focused on the comorbid conditions of anxiety, depression, and
behavioral issues in children with ASD. Additional research is needed to evaluate
relationships between other comorbid conditions that impact children with ASD, such as
ADHD, sleep disorders, or bipolar disorder. Due to this study’s cross-sectional design, it
was not possible to determine causality between SES factors and the reporting of
comorbidities. Future research will be required to evaluate causality.
As a result of this analysis, policymakers and public health professionals can have
a significant role in addressing disparities in the reporting of comorbid conditions that
impact children with ASD. Policymakers may seek to implement changes to health
insurance plans to ensure that mental health benefits are provided for children with ASD
and other neurodevelopmental disorders. Public health professionals may seek to
implement educational programs for healthcare providers informing them about ASD and
its associated comorbid conditions. School officials may implement programs to identify
children with anxiety, depression, or behavioral issues that need to be referred for further
evaluation. Programs and strategies should be focused in socioeconomically challenged
communities.
Implications
These study results address a significant gap identified in the literature regarding
the relationship between SES factors and the reporting of comorbidities in children with
ASD. Children with ASD that are impacted by comorbid conditions are at-risk for
suicidal ideation, bullying, poor school performance, and social isolation (Hirvikoski et
al., 2016; Rigles, 2017a; Rydzewska et al., 2019; Salazar et al., 2015). SES has been
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identified to lead to inequality in diagnosis and subsequent care for children with ASD
resulting from limited access to health care services or lack of knowledge of the condition
(Delobel-Ayoub et al., 2015; Durkin et al., 2017; Hong & Singh, 2019; Maenner et al.,
2020). As a result of this study’s findings demonstrating an association between SES
factors and comorbid conditions in children with ASD, public health resources can be
directed toward developing programs for children with ASD from disadvantaged
communities. The reallocation of resources and subsequent development of social
programs can lead to positive social change for these communities by decreasing the
number of children impacted with comorbid conditions. Addressing comorbidities may
reduce the psychosocial issues that affect children with ASD.
The economic burden of ASD in the United States is estimated in the billions
(Leigh & Du, 2015). The additional healthcare and non-healthcare-related costs of caring
for a child with ASD is $17,081 per year above caring for a child without ASD (Lavelle
et al., 2014). Adding to the economic burden is the fact that ASD children carry their
condition into adulthood. Eighty percent of adults with ASD are either underemployed or
unemployed (Rogge & Janssen, 2019). By addressing the risks for comorbid conditions
in ASD children, it may be possible to significantly reduce the financial burden to those
impacted by ASD, including the public health system.
Caregiver stress associated with caring for a child with ASD has been identified
as a significant problem for families (DesChamps et al., 2020; Dovgan & Mazurek,
2019). Stress can lead to health implications for other members of the household and can
lead to financial strain. Addressing the SES factors that lead to comorbid conditions and
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increase caregiver stress may lead to a reduction in health disparities and improve the
quality of life for children with ASD and their families.
Conclusion
Based on data from the 2018-2019 NSCH survey, SES factors of parental
education and health insurance coverage were statistically significantly associated with
the reporting of comorbid conditions in children with ASD. Anxiety, depression, and
behavioral issues are commonly found in children with ASD and were used in this
analysis. Parental employment was not found to be associated with the reporting of
comorbid conditions in children with ASD.
SES factors have been reported to impact the timing of ASD diagnosis and the
subsequent care (Durkin et al., 2010; Hong & Singh, 2019; Pickard & Ingersoll, 2016).
This analysis adds to the existing body of literature regarding the health inequities of
children that reside in low SES. These results are aligned with the EST, further indicating
that a child’s environment has a significant role in their health. Public health
interventions are needed to address health disparities that exist in communities of low
SES.
Further research is warranted to examine additional risk factors that may exist in
the development of comorbid conditions in children with ASD. Examining the role of
age, race, and ethnicity may be informative in reducing health inequities. Developing
resources to address health disparities and reduce the impact of comorbid conditions may
lead to positive social change in disadvantaged communities.
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